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PREFACE

This report has been prepared to serve as an unclassified source
of information and data concerning the atmispheric nuclear test progran
conducted by the United States prior to 1963. The information contained

herein was reproduced directly from the classified versions of the

DASA 1251 series of reports. The classified material which was deleted

to prepare this report was in accordance with the requirements of the
Atomic Energy Act of 1954 and would not contribute to an understanding

of the radiation interactions with personnel. All fallout plots and

radiation contours are presented exactly as they appeared in the class3-

fied version of DASA 1251.
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INCTRODUCT ION

The objective of this report is to provide a ready reference of
fallout patterns and related test data for those engaged in the anal-
ysis of fallout effects.

This compilation was extracted from DASA 1251 "Local Fallout from
Nuclear Test Detonations" (U) Vol. 2 "Compilation of Fallout Patterns
and Related Test Data" (U) Parts 1 through 3. DASA 1251A Vol. 2 was the
work of Manfred ldorgenthau, Harvy ?4eieran, Richard Showers, Jeffrey
Morse, Norman Dombeck, and Arnoldo Garcia of the U.S. Army Nuclear
Defense Laboratory under Defense Atomic Support Agency (now Defense
Nuclear Agency) sponsorship.

Although local (early) fallout is emphasized, the data presented
will be useful to those studying world-wide (delayed) fallout as well.
In this report local fallout is defined as all fallout which consists

*principally of the larger particles that are deposited within 24 hours
after the detonaii.au. World-wide or delayed fallout is defined as-
fallout which consists of very small particles which descend-very
slowly over large areas of the earth's surface.I Data resulting from each U.S. detonation are presented chronolog-
ically. For each detonation, the basic information useful for an inter-
pretation of the fallout data is tabulated first. This is followed by
both on-site and off-site fallout patterns where available. A graph of
the growth-rate of the cloud and stem is presented next. Wind speed
and direction are than tabulated as a function of altitude, and hodo-
graphs are drawn from these data.

EXPLANATION COMM4ENTS ON DATA PRESENTED

Fallout Patterns

One or more fallout patterns are given for each event, except for
those shots for which no significant residual radiation was observed
downwind of GZ or for which no patterns were found in the literature.
In the remarks included on the basic data sheet for each shot, the
individual fallout patterns are discussed briefly; some coments are
made for those shots for which no patterns were available. The dose-
rate contours for the fallout patterns have been drawn to show the
gammna dose rate in roentgens per hours, three feet above the ground, in
terms of the one hour after burst reference time. The t-1,2 approximation
was used when no actual decay data was available to adjust radiation
measurements to the one hour reference time. It is important to recog-
nize the H+l hour is used as a reference time, and that only the con-
tours from low yield weapons are complete at one hour after burst. For

441 high yield weapons, fallout over-some parts of the vast areas shown does
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not commence until many hours after the burst. The time of arrival of
fallout is indicated on some of the fallout patterns by "dot-dash" lines.
The time lines are intended to give only a rough average arrival time in
hours as estimated from the wind reports and the available monitoring
information.

Induced Activity Patterns

The contamination resultirg from low air bursts is due primarily
to the activity induced by neutrons which are captured by certain ele-
ments in the soil, notably sodium, manganese and aluminum. The re-
sulting radiation field is circular and covers a limited area about
ground zero. Weather conditions have very little influence on the

4. location or shape of the induced radiation pattern. However, increas-
ing the moisture content in soils can increase the induced activity
levels. The rate of decay of the induced radiation field is different
fror, the decay of fission products and depends on the composition of
the soil over which the weapon was detonated. For Nevada soil, the
sodium and manganese composition generally varies by a factor of 1.4
to 2 and the aluminum composition varies by a factor of 3 to 7 within
and between test areas. For most induced activity patterns in this
re?ort, a general neutron-induced decay curve: for Nevada soil was used
to extrapolate the observed dose rates back t;o H+1 hour. For a few in-
duced aczJvity patter-ns, NaRA decay is used to extrapolate the observed
dose rates to H+1 hour. This decky rate is not strictly applicable but
itc closaly approxi~eates t./.h obserfed decay.

%ind rata

The tV'lk ý i. r i',qid dwi,:a ji ;surface ,.nd upper ai. winds for heights
.'p to at -ea\. ,:as toi, oý the n- c'c.ea-" cloud. 7hese .ata are presented
for tivies a&, k,)ose to snit t.'.ae x Trj ssibla azd foe several times after
shot. Di.rct-'ns a•re in deg"-e s f.:r'E,, which •the wind is blowiag, and are
measured clozkvise f,:'m norch. ýýocit..o• &re ii statute m.iles per houx.
The height of -he tAopopalS( a. '..o0t •I•me is glen when available. Ai-
though the met, r•,:igica.[ dLtr 're t.aken in. nlose pro-imity to ground
zero, they do rnot r.eces,;ari.l.y i-orwcr.,serit t ,ar; ind field downwind from
ground zero ir ý p:a;.e and rim'.

2 The hodograrhs ara drav for a :-x:Ls,:,ant balloon rise rate of 5,000
4' ft/h:r and are presented .or .lust*A:itw v, r .arposes only. The fa.• rates

of particles vary conskderatJ]y wlth b.l,.itude; therefore, errors will re-
svlt from the use of a con.tar.c fa'0-7.ate hodograph for fallout predic-
tiou. In general, partic.e, in h.gher altitudes levels fall faster and
the ?ercen-age change in the falling rate is greater for larger particles.
The numbers on the hodographs represent altitudes in thousands of feet.

SThe associated points represent the locations on the surface where par-4 ~ticles having a constant faill-rate of 5,000 ft/hr could land if they
originatud over U1Z at the altitudes shown. The letter S on the hodographs
stands for "SurfAce" and the number next to it in parenthesis (for the
Nevada shots) is the site elevation of ground zero in feet above MSL.

3
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OPERATION TRINITY

1MST .GMT Sponsor: LASL
DA.TE. 16 Jul 19145 16 Jul 1917
TIME: 0529 1229 SITE: 57 miles Northwest of

Alamogordo, New Mexico
Coordinates: 330 o0' 31" N

io6° 28' 29" w
TOTAL YIELD: 19 kt Site elevation: 4,624 ft

HEIGHT OF BURST: 100 ft

TYPE OF BURST AND PLACEMENT:
FIREBALL DATA: Tower burst

Time to ist minimum: NM
Time to 2nd maximum: NM CLOUD TOP HEIIGHIT: 35,000 ft MSLRadius at 2nd maximum: NM CLOUD .•OTT'OM IEIGHI: 10,600 ft MSL

CRATER DATA: Diameter: 1.,100 ft

Depth: 9.5 ft

TIMMARS:

Extensive surveys were made four hour, after the shot with beta and
gamma survey meters. The measuremeuts were adjusted to K+1 ;,,u- by using
the t-"2' law to approximate the decaý'.

4
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TALE 1 AlAMOGORU), NW MEXICO WIND DATA FOR OPERATION TRINITY

Altitude H-hour 1 +1- hours HMhours H -hours H+ ho a(MSL) Dir Speed Dir s1peed Dir Speed Dir SpeedDir Speed

feet degrees mph degrees mph degrees mph degrees mph degrees nph

5,100 110 04 -- - -- -- e- - C -5,300 160 07 330 04 160 03 240 01 140 09
6,ooo 200 06 260 03 150 03 120 02 100 04
6,700 230 07 230 o4 140 03 140 05 100 03
7,300 250 08 250 04 160 03 130 o7 140 05
7,900 250 10 270 03 160 05 130 07 150 07
8,500 140 08 250 o4 150 05 130 06 17o 07
9,100 230 07 230 04 170 05 130 08 'nu 07
9,700 220 08 230 07 190 07 140 10 Lfj 06

10.300 220 12 230 10 210 10 150 10 170 05
10,900 220 11 230 13 200 11 150 08 180 04
11,500 200 08 220 12 180 11 150 05 070 02
12,100 190 07 170 10 170 11 190 03 310 05
12,700 170 09 160 11 180 11 24o 03 310 06
13,300 170 12 16o 12 190 11 240 04 320 04
13,900 160 12 170 14 210 12 250 06 310 05
14,500 150 13 180 16 200 13 270 08 290 06
15,,100 14o 13 180 15 180 13 280 10 280 06
15,700 130 16 190 13 170 16 280 08 290 06
16,300 120 16 190 12 170 16 270 05 280 07
16,900 14o 12 190 07 190 11 250 04 290 05
17,500 160 10 160 07 210 03 240 05 270 03
17,600 150 13 --- -- --- -- 05. 018,100 --- -- 170 05 320 02 260 05 270 03
18,600 150 12 --- -- --- -- --- -- -M- --
18,700 --- -- 210 04 280 02 260 06 270 01
19,300 --- -- 220 03 270 03 250 06 130 03
19,600 180 04 --- -- --- -- --- -- --- -
19,900 ---... .. .. 270 02 250 06 18o 05
20,600 250 04 --- . . --- . .
21,6oo 24o 08 ...-.- --- SeCC...

21,700 ... .. ... .. ....-- 220 11 210 08
22,600 0 II ..... . ... ..... a..- -- -
22,900 ... .. .. .. .. . 190 17 210 16
23,600 220 15 .. .. ... .. ... .
24,600 220 15 . c a. ..
29,600 230 16 ---... ...
34,600 230 27
39,6C0 240 19 ... .. ... .. .-. .. ... ..
44,5oo 290 18 e-..

"48,600 280 11 ... . .... .... . ...

Note: At H-hour the surface air pressure was 12.39 pat and the teperature 21.8*c.

7
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OP1MATION RANGER- Able

IPST Gwr Sponsor: IASL
DATE: 27 Jan 1951 27 Jan 1951
TIME: 0545 1345 SITE: ?4TS - Frenchman Flat

360 48' N
1150 57' W

VSite elevation: 3,140 ft
[ TOTAL YIELD: 1 kt

HEIGHT OF BUWT: 1,060 ft

TYPE OF BUJRST AND) PIACBE4ENT:
Air burst

FIREBALL DATA:
Time to 1st minimum: 3.4 msec CLOUD TOP HEIGHT: 17,000 ft, MSL
Time to 2nd maximum: NM CLOUD BOTTO1~M HEIGHIT: No available
Radius at 2nd maximum: NM

REM4ARKS:

No local fallout. An induced-activity pattern was constructed
from readings taken from H+1-1 hours and to 2+1 hours along azimuths
west and south of GZ. No decay correction was used. All the valuesI below 20 mr/hr were measured with Geiger-Mueller type-2610A survey
instruments. The values above 20 mr/hr were measured with high-

I and low-range Juno ionization-type meters.

10
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TABLE 2 NEVAM WIND IDTA FOR OMATION RANQER - ALE

Altitude H-11 hours H-hour "' H41t hours
(MSL) Dir Speed Dir p'peed Dir Speed
tfeet degrees mph degrees mph degrees mph

Surface 130 03 130 02 Calm, Calm
Surf00e 130 03 130 02 Calm Calm

5,000 230 07 230 06 230 05
6,000 210 21 190 13 180 07
7,000 210 21 220 16 220 14
8,o00 24o 14 270 13 290 13
9,000 260 17 280 17 300 17

10,000 260 20 280 21 300 21S12,000 260 20 280 24 300 28
14,000 -- 270 21 270 21
16,000 260 20 250 16 250 15
18,000 ..... 270 35 270 35
20,000 -20 270 35NOTES:

1. Wind date was obtaihed from the Ranger control point located on
the slope of a mountain approximately 10 miles (in a southwesterly
direction) from Frencrhman Lake.

2. Tropopause height was 33,000 ft MSL.
3. H-hour values were determined by interpolation between the H-lI

and H+11 hour values.
4. The surface air pressure was 13.10 psi, the temperature -2.O°C

and the relative humidity 73%.

522;R

H-Hour
S(3140ft)

SCALE

0 ,0 20
miles N

ST.5 Rise rat.: 500Oft/hr

Figure 7. Hodographs for Operation Ranger - Able.
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OPERATION RANGER - Baker-1

PST GMT Sponsor: IASL
DATE: 28 Jan 1951 28 Jan 1951
TIME: 0552 1352 SITE: NTS - Frenchman Flat

360 48' N
2 150 57T' W

Site elevation: 3,140 ft
TOTAL YIELD: 8 kt

HEIGHT OF BURST: 1,080 ft

TYPE OF BURST AND PLACEMENT:
Air burst

FIREBALL I.TA:
Time to Ist minimum: 6.8 msec
Time to 2nd maximum: NM
Radius at 2nd maximum: NM CLOUD TOP HEIGHT:. 35,000 ft MSL

CLOUD BOTTOM HEIGHT: Not available

CRATER DATA: No crater

REMARKS:

No local fallout. An idealized induced-activity paýtern was
constructed from readings taken from H+1, hours and to H+11 hours

along one azimuth west of GZ. No decay correction was used. All
the values below 20 mr/hr were measured with Geiger-Mueller type
2610A survey instruments. The values above 20 mr/hr were measured
with high- and low-range Juno ionization-type meters.
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TABLE 3 NEVAIA WIND DATA FOR OPFEBATION RANGER BAKER-l

Altitude H-Ir- hours H-hour H+3 ours
(MSL) Dir Speed Dir Speed Dir Speed
feet degrees mph degrees mph degrees mph

Surface 200 03 190 07 180 09
4,000 200 05 190 07 190 09
5,000 240 13 240 12 240 12
6,ooo 230 18 24o 15 24o A4
7,000 240 15 250 10 250 07
8,oo0 260 12 270 09 270 08

10,000 260 13 280 15 300 18
12,000 250 15 270 18 290 21
15,000 --- -- (310) (23) (310) (23)
16,0ooo ---.. 310 24 310 24
18,000 --- . 310 31 310 31
20,000 --- . 300 26 300 26
25,000 ---.. 290 41 290 41
30,000 ... .. 290 38 290 38

NOTES:
1. Numbers in parenthesis are estimated values.
2. Wind data was obtained from the Ranger control point

located on the slope of a mountain approximately 10 miles
(in a southwesterly direction) from Frenchman Lake.

3. Tropopause height was 32,000 ft MSL.
4. H-hour values were determined by interpolating between

the H-I. and H+lI hour values.
5. The surface air pressure was 13.04 psi, the temperature

-2.8 0 C, and the relative humidity 87%.
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OPERATICN RANGER - Easy

* PST GMT Sponsor: UiSL
DETE: 1 Feb 1951 1 Feb 1951
STIME: 0547 1347 SITE: NTS - Frenchman Flat

36o 48' N
1150 57' W

Site elevation: 3,140 ft
S~TOTAL YIELD: 1 ktYHEIGHT OF BUIRST: 1,080 ft

TYPE OF BURST AND PLACER4ET:
Air burst

FIREBALL DTA:
Time to Ist minimum: 5.0 msec CLOUD TOP HEIGHT: 12,500 ft MSL
Time to 2nd maximum: NM CLOUD BOTTOM HEIGHT: Not available
Radius at 2nd maximum: WM

CRATER DTA: No crater

REMARKS:

No local fallout. Induced activity pattern was constructed from readings
taken from H+1 hour and to H+41 hours along four azimuths: north, east,
south, and west. No decay correction was used. All the values below
20 mr/hr were measured with Geiger-Mueller type 2610A survey instruments.
The values above 20 mr/hr were measured with high- and low-range Juno

* I ionization-type meters.

It
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TABLE 4 NEVADA WIND DkTA FOR OPERATION IRANER EASY

Altitude .l-li hours H-hour H+]- hours
(MSL) Dir Speed Dir Speed DIr Speed
feet degrees mph degreeb mph degrees mph

Surface 020 03 010 02 CaLm Calm
4,000 020 05 010 02 Calm Calm
5,000 020 17 030 11 040 06
6,000 100 09 060 10 010 10
"7,000 050 16 360 18 3110 21
8,000 360 23 34o 29 330 32
9,000 34o 31 340 26 34o 24
10,000 340 26 340 30 34o 32
12,000 330 26 34o 45 34o 62

NOTES:
1. H-hour values were determined by interpolating between

the H-l1- and H+1-1 hour values.
2. Wind data was obtained from the Ranger control point

located on the slope of a mountain approximately 10
miles (in a southwesterly direction) from Frenchman
Lake.

3. Tropopause height was 35,000 f't MSL.
4. The surface air pressure was 13.33 psi, the temperature

-l.5 0 C and the relative humidity 89%.

21
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OPERATION RANGER - Baker 2

i PST GMT Sponsor! LkSL
DATE: 2 Feb '1951 2 Feb 19531TIME: 0549 1349 SITE: NTS - Frenchman Flat

360 48' N
* 1150 57' W

Site elevation: 3,140 ft
I TOTAL YIELD: 8 kt
.* HEIGHT OF BURST: 1,100 ft

TYPE OF BURST AND PLACEMENT:
Air burst

FIREBALL DATA:STime to ist minimum: 8.9 to 9.2 msec
Time to 2nd maximum: NM
Radius at 2nd maximum: NM CLOUD TOP HEIGHT: 28,000 ft MSL

_ _ _ CLOUD BOTTOM HEIGHT: Not available
CRATER DATA: No crater

No local fallout. Induced-activity pattern was constructed from 8S~surveys made from H+I and to H+28 hours along stakes placed 100 yd

apart on four azimuths, north, east, south, and west. Decay cor-
rections were made from measurements along the west .zimuth. All
the values below 20 mr/hr were measured with Geiger-Mueller type
2610A survey instruments. The values above 20 mr/hr were measured
with high- and low-range Juno ionization-type meters.

Ii
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Figure 13. Operation RAIMER - Baker 2. On-site dose
rate contours in r/hr at H+1 hour.
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TABLE 5 NEVADA WIND DATA FOR OPERATION RANGER- ABKEM-2,

Altitude H-Ir hours -hourrs

S(ML) Dir Speed Dir Speed Dir speed,
feet degrees mph degrees mph degrees mph

Surface Calm Calm Calm Calm Calm Calm
4,000 Calm Calm Calm Calm Calm Calm
5,o000 18o 02 190 02 190 02
66,000 240 01 230 05 220 07
7,000 190 10 210 15 220 17
8,000 190 22 210 26 220 30
9,000 24o 26 250 26 260 26I 10,000 260 24 260 25 270 28

12,000 280 29 290 33 290 36
14,ooo 290 22 290 35 290 43
15,000 .-. .. (290) (45) (290) (45)
16,000 .. 290 47 290 4718,000 ... .. 280 43 280 43

20,000 --- 290 51 290 51

NOTES:
1 . Numbers in parentheses are estimated values.

* 2. Wind data was obtained from the Ranger control point
located on the slope of a mountain approximately 10
miles (in a southwesterly direction) from Frenchman

: •Lake.
3. H-hour values were determined by interpolating between

the H-lI and H+lI hour values.
4. Tropopause height was 38,000 ft MSL.
5. The surface air pressure was 12.81 psi, the temperature

-9.20C and the relative humidity 79%.
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OPEPATION RANGER - Fox

PST GMT Sponsor: LASL
DATE: 6 Feb 1951 6 Feb 1951

-TIM: 054T7 134 SITE: NTS - Frenchman Flat
T3360 48' N

115• 57' W
Site elevation: 3,140 ft

T.OTA YIELD: 22 kt
HMGHT OF BURST. 1,435 ft

TYPE OF BURST AND PIACEMENT:
Air burst

FIREBALL DATA:
Time to ist minimum: 7.6 to 15.4 msec
Time to 2nd maximum: NM
Radius at 2nd maximum: NM CLOUD TCP HEGHT: 43,000 ft HSL

CLOUD BO1M HEIGHT: 27,000 ft )SL

CRATER DATA: No Crater

RD4A.HS:

No local fallout. Induced-activity pattern was constructed from
readings taken from H4t hours and to H+I• hours along azimuth. No
decay correction was used. All the values below 20 mr/hr were measured
with Geiger-Mueller type-2610A survey instruments. The values above20 mar/hr were measured with high- and low-range Juno ionization-ty;*

meters.

' !2
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TAD4 E 6 NEVA1M WIND DTA FOR OPERATION RANGIM FOX

Altitude }[-l -hours
(MSL) Dir Speed
feet degrees mph

Surface 150 02

4,,000 140 02
5,000 050 08

6, 00o 350 10
T7,000 310 09
3,000 270 12
9,000 290 21

10,000 310 31
12,000 330 51
14,OOO 340 49
15,000 (340) (53)
16,000 330 56
18,000 330 45
20,000 310 56
25,000 300 58
30,000 290 52

NOTES:
1. Numbers in parentheses are estimated values.
2. Wrnd data was obtained from the Hanger control

point located on the slope of a mountain approxi-
mately 10 miles (in a southwesterly direction)
from Frenchman Lake.

3. Tropopause height was 40,000 ft YSL.
4. The surface air pressure was 13.18 psi, the

temperature -2.0 0C and the relative humidity
85%.
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OPERATION BXTER - JANGLE - Able

PST GMT
DTE: 22 Oct 1951 22 Oct 1951 Sponsor: LAS,
M 0600 1400

-- SITE: NTS - Area 7 -Station 5
- 37r o5' 02" N

]MAL.X.IL : <0.I kt 1160 01' 26" W
Site elevation: 4,169.17 ft

:FIREBAL DATA: HEIGHT OF BURST: 100 ft
Time to 1st minimum": NM
Time to 2nd maximum: NM TYPE OF BURST AND PIACEMENT:
Radius at 2nd maximum: NM Tower burst over Nevada soil

CRATER DATA: No crater CLOUD TCP HEIGHT: 8,000 ft MSL
CLOUD BOTTOM HEIGHT: 6,700 ft MSL

REARXS:

Gamma contamination was ins Lgnificant. The alpha contamination
shown is based upon readings taken on D day and D+l and is reported
in counts per minute with 50% geometry. Missiles were scattered over
a 500-yard radius. Readings on some pieces were greater than 20,000
counts p~r minute.
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TABLE 7 NWJAD.k WIND IDTA FOR OPERATION BUSTRT-JANGLE ABLE

Altitude H1-hour H+h • our 11+7 hours .
(MSL) Dir Speed Dir Speed Dir Speed
feet degrees mph degrees mph degrees mph

Surface 320 06 320 09 270 07
5,000 320 10 320 10 320 07
6,ooo 310 17 310 17 320 05
7,O0O 310 20 310 20 330 03
8,000 310 20 310 20 330 06
9,000 310 21 310 21 320 07

10,OOO 300 20 300 20 300 07
12,ooo 320 29 320 29 320 22
i4,0OO 320 39 320 39 320 33
15,000 --- 320 41 310 38
16,000 320 54 320 54 310 4318,0OO 320 55 320 55 310 39
20,000 320 47 320 47 320 57
23,ooo -0 -- 320 55 -... .
25,000 320 61 ---.. 320 87

NOTE:
Wind data was obtained by th Mercury Weather Station located at
the C. P. At Hf-hour the pressure at ground zero was 8T4 mb, the
tempereture 5.8 0 C und the relative humidity 22 percent.

N-Hour XS(4"u$Stt)
4.5

5.5

6.5
$4 S4169 f 0

4.5 75
.. 5

5 .5

SCALE I0.s

0 2 4 .5

aRi$e Mt1: soooftl/r

Figure 19. Hodogr-phs for Operation BUSTER-JANJLE- Able.
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(FWATION BLSTER-JANGLE - Baker

PST GCT Econsor: LASL
WTE: 28 Oct 1951 0 Oct 1951

4 T : 0720 1520 SITE: NTS - Area 7 -Station 3
"37r o5' 06" N

1160 O1' 12" W
Site elevation: 4o,193 ft

TOTAL YIELD: 3.5 kt
M~ONT OF BURS~T: 1,,1!8 ft

CLOUD TOP HEIaGHT: 31,.700 ft Mt3
CIOUD BOT•OM HEIGHT: 23,000 ft NSL

FIREB•LL DATA:
Ti-me to st minimum: 5.5 to 6.0 msec
Time to 2nd maximum: NM C.'ATER IDTA: No crater
Radius at 2nd maximum: NM.

MWE OF BURST ANID PLAC34NT~':
Air btrst over Nevada soil

RE4ARKS:

The contours resulting from this zhot wviv due primarily to neutron-
induced activity. Readings were obtained 11,V -onitors during area
surveys or recovery operations and were taker 3 ft above ground with
TIB or SU-1O ionizalit.chamber sur-ey met'..,r The pattern was obtained
from readings taken at ,H+ll hours and corre',lt'd to H+l hour, using the
decay curve for neutron-induced activity in *;ovada soil

1
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Figure 20. Operation BUTER-JANGLE - Baker.

On-site dose rate contours in r/hr at H1 l hour.
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TAME 8 NEVAD WIND DATA FOR OPEATION BUSTER-JANIGLE BAKE•'

Altitude H-hour 11+2;• hours
(,4SL) Dir Speed Dir Speed
feet degrees mph degrees mph

- Surface 320 10 340 07
5,000 --- -- 020 14
6,000 030 23 040 18
"oOO0 --- -- 040 23
8,000 050 29 0o40 25
9,000 --.... 040 25

10,000 010 17 030 20
12,000 100 114 050 05
114,000 050 17 080 13S15,ooo (050) (2o) (080) (13)
16,ooo 050 21 070 14
18,000 050 25 06o 18
20,000 050 26 050 26
23,000 050 32 ...--
25,000 050 44 050 24
30,000 060 50 050 22
35,.000 060 63 --. --

NOTES:
1. Numbers in parentheses are estimated values.
2. Wind data was obtained by the Mercury Weather

Station at the C. P.
3. Tropopause height 'was'"39,000 ft MSL.
4. At H-hour the pressure at ground zero was 877 mb, the

temperature 11.40C and the relative humidity 28 percent.
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OPERTION BUST0-JANGLE - Charlie

PST GCT " . Sponsor: LASL
JTTE: 30 Oct 1951 30 Oct 1952.
Tim. : 0700 1500 SITE: NTS - Areas 7 -

Station 3
370 5' 06" N

1 ' 01' 13" W
TOTAL YIELD: 14 kt Site elevation: 4,193 ft

HEIGHT OF BURST: 1,132 ft

TYPE OF BURST AND PLACEMENIT:
FIRFBLL DTA: Air burst over Nevada soil

Time to ist minimum: 12.5 to 13.0 msec
Time to 2nd maximum: 130 to 135 msec
Radius at 2nd maximum: NM

C1 Xt TCP HEIGHT: 41,000 ft MSL
CRATER DATA: No crater CLOUD BOTTOM HEIGHT: 27,003 ft MSL

REMAWS:
The contours resulting from this shot were due primarily to neutron-

induced activity. Readings were obtained by monitors during area

surveys or recovery operations and were taken 3 ft above ground with
TIB or SU-10 ionization-chamber survey meters. The pattern was
obtained from readings taken at H+,9 hours and corrected to H+1 hour
using the decay curve for neutron-induced activity in Nevada soil,

40
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Figure 23. Operation BUSTER-JANGLE - Charlie.
On-site dose rate contours in r/hr at H-I-1 hour.
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Figure 24. Cloud Dimensions: Operation BUSTER-JANGLE - Charlie.
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TA1LF 9 NEVAIY WIND DATA FOR OPERATION BUSTER-JANGLE- CHARLIE

Altitude H-hour H+l hour H+3 hours H+6 hours
_(ISL) Dir Speed Dir ,Speed Dir Speed Dir Speed

feet degrees mph degrees mph degrees mph degrees mph

Surface 360 06 360 o6 310 05 090 06

5,000 ---.. 340 07 Calm Calm 040 03
6,000 290 05 290 05 Calm Calm 020 05
7,000 .. .-- 290 06 Calnt Calm 350 05
8,000 290 12 290 12 260 02 300 08
S9,00 ooo ... 270 13 270 02 280 08

10,coo 230 06 230 06 250 05 290 05
12,000 130 07 130 07 180 06 090 03
14,ooo 080 09 080 09 100 05 070 08

15,000 (o8o) (lo) 070 07 090 09 o4o 10
16,ooo 080 12 080 12 070 13 050 15
18,000 090 20 090 20 050 20 060 13

20,000 070 24 070 24 050 16 090 10F 23,000 060 29 ---............

25,000 050 32 050 32 06o 25 04o 18
30,000 050 35 --- . 050 38 030 28
"35,000 060 29 ... .. 06o 31 030 20
40,000 230 40 --- 220 12
45,000 --- ... .. ... ... 220 05
50,000 .. .... .. ... . 290 17

NOTES:
1. Numbers in parentheses are estimated values.
2. Wind data was obtained by the Mercury Weather Station located at

the C. P.
3. Tropopause height was 38,000 ft MSL.I 4. At H-hour the pressure at ground zero was 872 mb, the temperature

5.3 0 C and the relative humidity 14 percent.

I
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OPEBATION BUSTER-JANGLE - Dog

PST GCT
DATE: I Nov 1951 1 Nov 1951 Sponsor: LASL
TIME: 0730 1530

SITE: NTS - Area 7 -
Station 3

3it 25' 05" N
TOTAL YIELD: 21 kt 1160 ol" ill W

Site elevation: 41193 ft

HEIGHT OF BURST: 1,417 ft

FIREBALL DATA: TYPE OF BURST AND PLACEMENT:
Time to 1st minimum: 15.6 msec Air burst over Nevada soil
Time to 2nd maximum: 160 to 175 msec
Radius at 2nd maximum: NM

CRATER DATA: No crater CLOUD TOP HFIG1fl: 46,000 ft MSL
CLOUD BOTTOTM IEGHT: 31,000 ft MSL

REM4ARS:

The contours resulting from this shot were due primarily to neutron-
induced activity. Readings were obtained by monitors during area
surveys or recovery operations and were taken 3 ft above ground with
TIB or SU-1O ionization-chamber survey meters. The pattern was obtained
from readings taken at H+251 hours and corrected to H+l hour using the
decay curve for neutron-induced activity in Nevada soil
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FIgure 27. Cloud Dimensions: Operation BUSTER-JANGLE - Dog.
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TAILE 10 NEVADA WIND DATA FOR OPERATION BUSTER-JANGLE- DOG

Altitude H-hour H+1A hours H+2ý hours H+5 hours
(MSL) Dir Speed Dir Speed Dir Speed Dir 'Speed
feet degrees mph degrees mph degrees mph degrees', mph

Surface 340 02 040 07 350 17 360 08
5,000 ---.. 360 07 360 17 020 08
6,000 320 14 330 10 350 15 030 .10
7,000 --- -- 340 17 330 i0 010 15
8,000 320 35 350 24 330 13 350 13
9,ooo --- -- 350 20 310 18 320 12

10,000 320 37 350 18 340 26 320 16
12,000 320 38 320 31 340 48 340 35
14,OOO 320 41 330 4o 340 52 340 47
15,000 (320) (45) (320) (45) (340) (5o) 340 47
16,000 320 48 320 49 340 49 330 38
18,000 320 60 320 53 330 63 330 63
20,000 320 63 320 54 330 76 330 66
23,000 320 58 --- -- --- -- --
25,000 320 58 330 52 ---... .. ..
30,000 320 73 --- --...... ...
35,000 320 76 ---.. ...... .....
40,000 320 80 ---... ..... ....

NOTES:
1. Numbers in parentheses are estimated values.
2. Wind data was obtained by the Mercury Weather Station located at

the C. P. I
3. Tropopause height was 38,000 ft MSL,
4. At H-hour the pressure at ground zero was 876 rob, the temperature

15.5 0 C and the relative humidity 43 percent.

j
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SOPEMATION BUSTER-JANGLE - Easy

PST 0C' Sponsor: IASL

DATE: 5 Nov 1951 5 Nov 1951
TIME: 0830 1630 SITE: NTS - Area T - Station 1

37v 05' 31" N
1160 01' 28" W

Site elevation: 4,224 ft
TOTAL YIELD: 31.0 kt HEIGHT OF BURST: 1,314 ft

TYPE OF BURST AND PIACEMENT:
Air burst over Nevada soil

FIREBALL DATA:
Time to 1st minimum: 15 to 20 msec
Time to 2nd maximum: 190 to 210 msec CLOUD TOP HEIGHT: 50,000 ft MSL
Radius at 2nd maximum: NM CLOUD BOTTOM HEIGHT: 35,000 rt MSL

CRATER DATA: No crater

REMAW(S:

The contours resulting from this shot were due primarily to
neutron-induced activity. Readings were obtained by monitors during
area surveys or recovery operations and were taken 3 ft above ground
with TIB or SU-10 ionization chamber survey meters. The pattern was
obtained from readings taken at H+24 hours and corrected to H+1 hour,
using the decay curve for neutron-induced activity in Nevada soil

I
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• On-site dos'e rate contours in r/hr Eat 11+1 hour.
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Figure 30.* Cloud Dimensions: Operation BUTETE,-JANGLE Easy.
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I TABLE 11 NEVADA WIND DA.TA FOR OPERATION BUSTER-JANGLE- FASY

Altitude H-hour H+4 hour
(MSL) Dir Speed Dir Speed
feet degrees mph degrees mph

Surface 020 15 020 10
5,000 --- -- 020 16
6,ooo 010 29 010 18
6,000 --- - 6 18
8,000 020 18 020 16
9,000 --- . O1+O 18
10,000 050 21 070 22
12,000 040 25 040 25• i4 , o o o 0 i0 3 8 . .. ..

i15,000 ý(360) (37) 30.36 •
S16,ooo 34o0 37 34o 35
S18,0ooo 350 26 34,0 28

20,000 320 22 310 26
25,000 36o 38 360 38.2 8 , 0 0 0 3 5 0 3 2 . . ..

S30,000 350 31 ---.

35,000 350 4o ......
4•,ooo 34o 52 ---
4.I5,000 330 63 ---.

NOTES:

1. Numbers in parentheses are estimated values.
2. Wind data was obtained by the Mercury Weather

Station located at the C. P.
3. Tropopause height was 35,000 ft MSL.
4• At H-hour the pressure at ground zero was 878 mb, the temperature

11.3 0C and the relative humidity 17%.
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OPERATION BUSTER-JANGLE - Sugar

PST GMT
MWPE: 19 Nov 1951 19 Nov 1951 Sponsor: DOD

TIME: 0900 1700
- !SITE: NTS - Area 9

370 07' 54" N
S116D 02' 19" W

STTAOL YIELD: 1.2 kt Site elevation: 4,215 ft

M HEIGHT OF BURST: 3.5 ft

TYPE OF BURST AND PLACEMENT:
FIREBALL DATA: Surface burst from platform

Time to ist minimum: 6 - 7 msec on Nevada soil
Tine. to 2nd maximum: NM
Radius at 2nd maximum: NM CLOUD TOP HEIG1T: 15,000 ft MSL

CLOUD BOTTOM HEIGHT: 11,000 ft MSL

CRATER DATA: Diameter: 90 ft maximum dose rate: 7500 r/hr at H+1

Depth: 21 ft at crater lip hour• •Volume: 50,000 ft 3

RER4ARKS:
The contamination resulting from this shot was well do.umented to

several thousand yards. The on-site pattern was drawn from the data
and maps of three scientific projects and can be considered reliable.
Direct measurements of radiation fields at one hour aftex burst were

obtained with constant-recording scintillation counters. Additional 2
readings were taken with AN/PDR-T1B survey meters over the peri4 od 24 1
to 70 hour~s after burst. These readings were corrected to the
reference time of one hour by the use of the t1 " decay approximation.
The off-site pattern is less reliable because only a limited number 3
of readings were available.
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Figure~ 32. Operation BUSTER-JANGLE -Sugar.

On-site dose rate contours in r/hr at H+I hour.
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Off-site dose rate contours in r/hr at 1+1 hour.
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I}Figure 34. Cloud DimLensions: Operation BUSTER-JANGLE -Sugar.
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TA33E 12 NEVAtk WIND DATA FOR OPEPATION 3JSTER-JANGLE- SUIAR

Altitude H-hour -H+1 hour H+4 hours
(MSL) Dir Speed Dir Speed Dir Speed
feet degrees mph degrees mph degrees mph

Surface 190 02 Calm Calm 180 09
5,000 -.-- Calm Calm 170 12
6,000 170 15 170 15 170 18
7,000 ..... 180 23 180 26
8,000 180 30 180 30 180 31
9,000 ...-- 200 32 180 35

10,000 200 37 200 37 190 42
12,000 200 42 200 42 210 51
14.,000 210 46 210 46 210 44
15,000 ---.-- 210 47 210 45
16,ooo 210 51 210 51 200 66
18,0ooo 200 72 200 72 10o 55
20,000 200 62 200 62 190 69
25,000 210 71 --- -- ..--
30,000 210 80 ... ......
35,000 210 90 ... ......

NOTES:
1. Wind data was obt3ined by the Mercury Weather Station

located at the C. P.
2. At H-hour the pressure of ground zero was 871.5 mb,

the temperature 1C and the relative humidity 47%.
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OPERATION BUSTER-JANGLE - Uncle

PST GI4
DkTE. 29 Nov 1951 29 Nov 1951 Sponsor: DOD - IASL
TIME: 1200 2000

SITE: NTS - Area 10
370 10' 11" N

TOTAL YIELD: 1.2 kt 1160 02' 33" W
Site elevation: 4,299 ft

HEIGHT OF BURST: -17 ft
Underground

FIREBALL DATA:
Time to 1st minimum: NM TYPE OF BURST AND PIACEENWT:
Time to 2nd maximum: NM Underground burst - Filled
Fadius at 2nd maximum: NM shaft in Nevada soil

CLOUD TOP H61IGHT: 11,500 ft JEL
CLOUD BOTIrM HEIGHT: Not available

CRATER DATA: Diameter: 260 ft Maximum dose rate: - 7500 r/hr at H+1 hour
Depth: 53 ft at crater lip
Volume: 980,000 ft 3

REMARKS:

The contamination resulting from this shot was well documented to
several thousand yards. The on-site pattern was drawn from the data
end maps of three scientific projects and can be considered reliable.
Direct measurements of radiation fields at one hour after burst were
obtained with constant-recording scintillation counters. Additional
readings were taken with AN/PDR-TlB survey meters over ýhe period
24 to 70 hours after burst. These readings were corrected to the
reference time of one hour by the use of the t-" decay approximation.
The off-site pattern is less reliable because only a limited number
of readings were available.
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TAH3LE 13 XKVA1YA WIND DkTA FOR rPEPATIAOI WBT-NL*.MJMJ -WCLE

Altitude H-hour
(MSL) iSpe
feet degrees mph degrees . .ph

Surface 180 02 040 035,000 ---. -- o 0350
6,000 190 06 .290 0
"7.,000 --- -- 1w0 09
8,0O0 210 17.... 17

q'SO 9000- -- .22D 24
10,000 230 24 220 2c
12,000 2140 28 250 22
14,ooo 250 29 250 21
15,000 ....-- 260 26
16,000 250 34 250 30
18,000 250 34 250 36
20,000 250 34 250 41
"25,000 250 41 250 41
30,000 250 13 250 43

NOTES:
1. Wind data was obtained by the Mercury Weather StationK located at the C. P.
2. At H-hour the pressure at GZ was 872 mb, the temperature

14..5°C and the relative humidity 35%.

S~13
I I

I

S~L

, i,
C , ,4291ft.) (4299ft)

N-4jur M+I

Figure 39. Hodographs for Operntion BUSTER-JANGLE - Uncle.
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OPERATION TUMBLER-SNAPPER - ABLE

PST GMT Sponsor: DOD - ASLA
W.TE: I Apr 1952 1 Apr 1952

TIME: 0900 1700 SITE: NTS - Frenchman Fla•t
360 47' 5441 N

1150 56' W8" w
Site elevation: 3,077 ft

TOTAL YfELD: 1 kt
MEIGHT OF BURST: T93 ft

TYPE OF BURST AND PIAC•4ENT:
Air burst over Nevada sail

FIREBALL DATA:
Time to 1st minimum: 2.85 to 5,5 msec
Time to 2nd maximumt 90 to 125 msec
Radius at 2nd maximum: NM CLOUD TOP HEIGHT: 16,200 ft m)L

CLOUD BOIrTOM HEIGHT: Not ariailable

CRATER DATA: No crater

R•VAIRKS:

The contours resulting from this shot were due primarili- to neutron-
induced activity. Readings were taken by radiological safety survey
teams working with test recovery parties on D day, D+l day and D+2
day. These readings were extrapolated to H+1 hour, using the
ge-feralized decay curve for neutron-induced activity in Nevada soil
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TABLE 14 N!WA1& WIND DATA FOR OPERATIONI " LER-SNAPPER -ABLE

Altitude ff-nour
(148!) Dir fteed
feet degrees .h

i Surface 050 07
5,000 090 06
6,oo0 120 06
7,000 140 08
8,000 170 (39
9,000 200 09

10,000 210 12
12,000 250 17
Ao1,00 250 1
15,000 260 20I16,000 260 23
18,000 260 39
20,000 260 42
25,000 260 49. 30,000 270 74

NOTES:
1. •ind data was obtained by the Mercury Weather Station

located at the C. P.
2. Tropopause height was 42,000 ft MSL.
3. At H-hour the pressure at ground zero was 914 mb, the

temperature 58 F and the relative humidity 28%.
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mCALE
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Figure 43. Hodograph for Operation TUM3LER-SNAPPER- ABLE
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OPERATION TUMBLER SNAPPER - BAKER

PST GMT Sponsor: DOD - IASL
RMTE: 15 Apr 1952 15 Apr 1952
TIME: 0930 1730 SITE: NTS - Area 7 - Target 3

- - 370 05' 03" N
1160 01' 10" W

Site elevation: 4,193 ft
TOTAL YIEID: 1 kt

HEIGHI1 OF BURS.: 1, 109 ft

TYPE OF BURST AND PIACEMENT:
Air burst over Nevada soil

CRATER DATA: No crater

FIREBALL DATA:
-- Time to 1st minimum: 3 to 5 msec CLOUD TOP HEIGHT: 15,700 ft MSL

Time to 2nd maximum: 90 to 105 msec
R•dius at 2nd maximum: NM CLOUD BOTIv; HEIGHT: 10,000 ft MSL

ROOM.RS:

The contours resulting from this shot were due primarily to neutron-
induced activity.. Readings were taken by radiological safety survey
teams on D day, D+l day, D+2 days, and D+3 days along eight radial
lines of numbered wooden stakes placed 100 yards apart. The readings
were extrapolated to H+1 hour using the decay curve for neutron-induced
activity in Nevada soil

1* -A
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Figure 44. Operation TUNBERL-SNAPPER - BAKER On-site dosef rate contours in r/hr at H+I hour,
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%k BLE 15 NEVAt WIND DATA FOR OCEATION TU4MLE-SNAPPER. BAKER

Altitude H-hour Altitude H-hotur
(MSL) Dir S~peed (MSL) Dir Speed
feet degrees mph feet degrees mph

Surface 050 07 16,000 310 21
5,000 04O 07 18,000 310 21
66,000 o4o 07 20,000 300 29
7,000 050 10 25,000 270 35
8,0o0 o0o 14 30,000 260 4o
9,000 030 14 35,000 260 25

10,000 360 10 4O,000 270 32
12,000 340 09 45,000 46
14,00o, 320 10 50,000 270 46
15,0OO 310 16 55,000 o70 26

NOTES:
-. Wind data was obtained by the Mercury Weather Station

located at the C. P.
2. Tropopause height was 36,000 ft MSL.
3. At H-hour the pressure at ground zero was 378 mb, the

temperature 52.8 0 F and the relative humidity 30%.

SCALE
H-Hour I . . I ,,

0 00 20 o_ S(419 3 ft) miles

7. Rise, rate ' -'--/hi
12.5

I .

Figure 46. Hodograph for Operation - . MFlJ-SNAPPEM- BAKER

74

I . ..



II

OPERATION TUMBLE-SNAPPER - CHARLIE

j PST GMT Sponsor: DOD - LASL
DATE: 22 Apr 1952 22 Apr 1952
TIME: 0930 1730 SITE: NTS - Area 7 - Target 3

* 370 05' o4" N
1160 01' 13" W

Site elevation: 4,193 ftS~TOTAL YIELD: 31 ktTA YHEIGHT OF BURST: 3,447 ft

TYPE OF BURST AND PIACEMENT:
Air burst over Nevada soil

FIREBALL DMTA:
Time to ist minimum: 15 to 18.5 msec
Time to 2nd maximum: 150 to 190 msec
Radius at 2nd maximum: NM CLOUD TOP HEIGHT: 42,000 ft MSL

CLOUD BOTTOM HEIGHT: 31,000 ft MSL
CRATER DATA: No crater

•: PEMARICS:

The contours resulting froan this shot were due primarily to neutron-
induced activity. Readings were taken on D day and U+l day by the
radiological safety survey teams along eight radial lines of numbered
wooden stakes placed 100 yards apart. These readings were extrapolated
to H+1 hour, using the decay curve for neutron-induced activity in
Nevada soil
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Figure 47. Operation TUMBLER-SNAPPER - CHARLIE On-site dose

rate contours in r/hr at H+I hour.
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TABLE 16 NEVADA WIND DATA FOR OPERATION TI1vWLER-SNAPPER-CHARLIE

Altitude H-hour Altitude 11-"hour
(MSL) Dir Speed (!vISL) Dir Speed
feet degrees mph feet degrees mph

Surface 230 07 15,000 330 18
5,000 220 09 16,000 330 16
6,ooo 220 09 18,000 330 15
7,000 210 08 20,000 340 17
8,000 210 06 25,000 330 18
9,000 240 03 30,000 310 33

10,000 290 06 35,000 290 I7
12,000 350 09 40,000 270 25
14,ooo 36o 18 45,000 250 32

NOTES:
1. Wind data was obtained by the Mercury Weather Station

located at the C. P.
2. Tropopause height was 38,000 ft MSL.
3. At H-hour the pressure at ground zero was 873 Mb, the

temperature 66.1 0 F and the relative humidity 30%.
7.5

12.5
S(4193ft)

H-Hour
1?.5 SCALE

0 10 20
miles

22.5 Rise rate: SO00ft/hr
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32.5 4W ?F• Z

S37,5 42.5

"j • Figure 49. Hodograph for Operation TL1MBLER-SNAPPER-CHARLIE
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OPERATION TUMBLER-SNAPPER - DOG

PST CMr Sponsor: LASL

DATE: . May 1952 1 May 1952

TIME: 0830 1630 Site: NTS - Area 7 - Target 3
37r 05' 03" NF "itel160 01' 13" W

Site elevation: 4,193 ft
4 TOTAL YIELD: 19 kt

HEIGHT OF BURST: 1,040 ft

TYPE OF BURST AND PLACEMENT:
Air burst over Nevada soil

FIRE3UL DATM:
Time to 1st minimum: 12.4 to 15 msec CLOUD TOP EIGHT: 44,000 ft MSL
Time to 2nd maximum: 130 to 160 msec CLOUD BOTTOM HEIGBT: 28,000 ft MSL

Radius at 2nd maBximum: NM

CRATER DATA: No crater

RE4.RKS:

The contours resulting from this shot were due primarily to neutron-
induced activity. Readings were taken by radiologidal survey teams
along eight radial lines of numbered wooden stakes placed 100 yards
apart. These readings were taken between H+35 minutes and H+66 minutes.
No decay corrections were made.

U __ 
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Figure So. Operation TUMBLER-SNAPPER - DOG On-site dose
rate contours in r/hr at H+I hour.
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TABLE 17 NEVADA WIND rATA FOR OPERATION TTJMBLEM-SNAPPER- DOG

Altitude H-hour Altitude H-hour
S(1L) Dir Speed (MSL) Dir Speed

feet degrees mph feet degrees mph

Surface 020 03 4., 000 250 14
5,000 24o 05 15o,000 26o 18
6, 0OO 210 07 16,000 280 22
7,000 200 10 18,000 270 30
8,000 190 13 20,000 260 36
9,000 180 14 25,000 260 24

10,000 190 15 30,000 250 414
12,000 190 14 35,000 260 47

NOTE~S:
1. Wind data was obtained by the Mercury Weather Station located

at the C. P.
2. Tropopause height was 38,000 ft MSL.
3. At H-hour the pressure at ground zero was 877 mb, ýhe temperature

62.8 0 F and the relative humidity 47%.

37.5

22.5

12.55 173SCL

I o I Ljo
J., ,•miles

Rise rote: 5000ft/hrS(419 3f 0

H-Hour
Figure 52. Hodograph for Operation TUMLER-SNAPPER-DOG

'ti

82

FA]



•OERATION TUMEI3 - SNAPPER EASY

PST GM-
TDATE: 7 May 1-952 7 May 1952 Sponsor: LASL

rIw: o4il5 1215
SITE: NTS - Area T-1

370 03' 11" N

1160 06W 20" w
TOTAL YIDLD; 12 kt Site elevation: 4,329.25 ft

HEIGHT OF BUPST: 300 ft

TTYPE OF BURST AND PIACEMEW:
Tower burst over Nevada soil

FIREBALL MTA:
Time to 1st minimum: 9., to 12.5 msec
Time to 2nd mximum: 95
Radius at 2nd maximum: NM CLOUD TOP HEIGHT: 3q4,0o0 ft MSL

CLOUD BOI•OM HEIGHT: Not available
CRATER DATA: No crater

RE MARKS:

t The on-site fallout pattern was obtained from readings of radiological
survey teams on D+l day along eight radial lines of numbered stakes
300 feet apart. The stakes within approximately 1200 to 1500 feet of
ground zero were destroyed or blown down so that they did not provide
adequate reference points. The survey readings were extrapolated to
H+l hour by using the t-1 ,

2 decay approximation. The off-site readings
were obtained by ground mobile monitors of the Radiological Safety
organization on D-day. These readings were extrapolated to H+l hour
by using the t- "' decay approximation.
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TABLE 18' NEVADA WIND DkTA FOR OPERATION TUMML-SNAPPER- EASY

Altitude 11-hour Altitude H-hour
(MSL) Dir Speed (MSL) Di.r Speed
feet degrees m~ph feet. degrees mph

Surtace Calm Calm 12,000 190 524"000 Calm ca im 14,000, 190 62
5,000 Calm Calm 15,000 190 56
6,000 180 23 16,O00 210 55
7,000 180 30 18,000 210 67
8,000 180 37 20,000 220 77
9,000 190 40 25,000 220 90

IO,000 180 41 30,000 220 107

NOTES:
1. Wind data was obtained by the Mercury Weather Station

located at the C. P.
2. Tropopause height was 41,000 ft MSL.
3. At H-hour the pressure at giound zero was 868 mb, the

temperature 60.5%F and the relative humidity 40%.

j -cloud Top Height--\

I' 02[ -:E

0 Theodolite Doto

0 1 2 3 4 5 6 1 a $ 10 11 12 13 14 15

Time,Minutes

Figure 55. Cloud Dimensions. Operation TUMBLE-SNAPPE- EASY
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OPERATION TUMBLER-SNAPPER - FOX

PST GMT Sponsor: IASL
DATE: 25 May 1952 25 May 1952
TIME: 0400 1200 SITE: NTS - Area 4

370 05' 44" N
1160 06' 20" W

TOTAL YIELD: 11 kt Site elevation: 4,309 ft

HEIGHT OF BURST: 300 ft

TYPE OF BURST AND PIACIvENT:
FIREBALL DATA: Tower burst over Nevada soil

Time to 1st minimum: 10 to 13 msec
Time to 2nd maximum: 110 msec CLOUD TOP HEIGHT: 41,000 ft MSL
Radius at 2nd maximum: NK CLOUD BOIMTM HEIGHT: Not available

CRATER DTA: No crater

RE4PMBS:

The on-site fallout pattern was obtained from readings of radiological
jurvey teams from D-day through D+3 days along eight radial lines of numbered
stakes, 300 feet apart. Although part of the contamination from this shot
overlapped that resulting from the previous tower shot, the old contamination
had a negligible influence on the dose rates. The survey readings were ex-
trapolated to PT+l hour by using the t"1 *' decay approximation. The off-site
readings were obtained by ground mobile monitors of the Radiological Safety
organization from D-day through D+2 days.
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TABLE 19 NEVADA WIND DATA FOR OPEATION TtI&?R-SNAFPER-FOX

Altitude H-hour Altitude H-hour
( L) Speed ("SL) Dr seed
feet degrees mph feet degrees mph

Surface Calm Calm lP, 000 200 07
5,000 210 02 15,000 150 05
6,000 210 09 16,000 120 07
7,000 220 13 18,000 140 10
8,000 220 13 20,000 220 09
9,000 220 13 25,000 240 26

10,000 220 12 30,000 230 29
12,000 210 10 35,000 240 4o

NOTES:
1. Wind data wae obtained by the Mercury Weather Station

located at the C. P.
2. Tropopause height was 37,000 ft MSL.
3. At H-hour the pressure at ground zero was 868 mb, the

temperature 57.1 0 F and the relative humidity 41%.

I
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0 t 2022. 12.5mites
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Figure 60. Hodogmnph for Operation TUM -NPE-o
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OPERATION TUMBLER-SNAPPE- GEORGE

PST GMT Sponsor: LASL
SDATE: 1 Jun 1952 1 Jun 1952

TIME: 0355 1155 SITE: NTS - Area 3
--- 370 02' 53" W

1160 o1' 16" W
Site elevation: 4,027.56 ft

TOTAL YIELD: 15 kt
Ii HEIGHT OF BURST: 300 ft

FIREBALL DATA:
a' ue to 1st minimum: 8.5 to 14.5 msec
Time to 2nd maximum: 120 msee TYPE OF BURST AND PIACEMENT:Radius at 2nd maximum: NM Tower burst over Nevada soil

*• CLOUD TOP HEIGHT: 37,000 ft MSL
CRATER DkTA: No crater CLOUD BOTTOM HEIG}HI: Not available

:J

WM24JMIKS:

The on-site fallout pattern was obtained from readings of radiological
survey teams from D-day through D+2 days along eight radial lines of
numbered stakes 300 feet a part. These readings were extrapolated to

* H+l hour by using the t 4 ." decay approximation. The off-site fallout
pattern was drawn from the readings taken by ground mobile monitore
of' the Radiological Safety organization on D-Day. The t 1"O decay
approximution was used to extrapolate thu doec-rate readins to Y+1
hour.
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Figure 61. Operation TUMBLE.SNAPPY-GEORGE On-site dose
rate contours In r/hr at H+1 hour.
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TABLE 20 NEVADA WIND DAITA FOR OPEATION TUM3LER-SNAPPEP-GEORGE

Altide H-hour Altitude H-hour(fiL) Dir Speed' (MSL) Dir Speed
feet degrees mph feet degrees mph

Surface Calm Calm 14,00O 180 30
5,000 Calm Calm 15,000 170 30
6,000 170 20 16,000 170 33
7,0OO 170 21 18,000 190 35
8,000 1rO 20 20,ooo 190 51
9,000 160 20 25,000 200 48

10,000 160 17 30,000 190 41
12,000 180 20

NOTES:
1. Wind data was obtained by the Mercury Weather Station

located at the C. P.
2. Tropopause height was 37,000 ft MSL.
3. At H-hour the pressure at ground zero was 872 mb, the

temperature 52.6 0 F and the relative humidity 48%.

F r 3Cloud Top Height -37,000e ft

356

44'. -_ _ _ _ ' . ... _7 <
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I I

Figure 63. Cloud Dimensions: Operation TUMBLER-SNA•Pplj -GEORGE
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OPERATION TUMBLER-SNAPPER - HOW

PST GMT Sponsor: IASL
1YTE: 5 Jun 1952 5 Jun 1952
TI1ME: 0355 1155 SITE: NTS - Area 2

370 o8' 19" N
TOTAL YIELD: 14 kt 1160 07' OW1 w

Site elevation: 4,492 ft

FIREBALL IMTA: HEIGHT OF BURST: 300 ft
Time to 1st minimum: 9 to 11 msec
Time to 2nd maximum: NM TYPE OF BURST AND PLACEMENT:
Radius at 2nd maximum: NM Tower burst over Nevada soil

CRATER DIATA: No crater CLOUD TOP HEIGHT: 41,800 ft MSL

CLOUD BOTTOM HEIGHT: Not available

REMARKS:

The on-site fallout pattern was obtained from readings of' radiolo ical
survey teams from D-day through D+4 days along radial lines of numbered
stakes 300 feet &part. These readings were extrapolated to H+1 hour by
using the t-•1 "' decay approximation. The close-in fallout was deposited

in the mountains, and, therefore, the on-site isointensity lines were
not closed. The off-site fallout pattern was drawn from the readings
taken on D-day by ground mobile monitors of the Radiological Safety

t'organization using the t-i'3 decay approximation to extrapolate to
S~H+I hour.
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TAME 21 NEVADA WIND IATA FOR 0PLAATION TUINL-SNAPP!E-HOW

Altitude H-hour - Alt itude H-hour
(MS) r Speed (1S~L) Dir pe

roeot degrees mph feet degrees pih

Surface Calm Calm 14,000 120 29
5,000 Calm Calm 15,000 120 28
6,000 210 06 16,000 120 25
7,000 170 07 18,000 150 22
8,000 150 07 20,000 150 17
9,000 140 13 25,0OO 160 25

10,OO0 140 15 30,000 150 29
12,000 130 20

1. Wind data was obtained by the Mercury Weather Station
located at the C. P.

2. Tropopause height was 40,000 ft MSL.

3. At H-hour the pressure at ground zero was 863 mb, the
texperature 64.00F and the relative humidity 145%.
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Figure 68. Hodgmrph '.or Operation TUMMFi-SKUPER-HOW
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OPERATION UPSHOT-KNOTHOLE - Annie

PST GMT Sponsor: IASL
M~TE: 17 Mar 1953 17 Mar 1953

TIME: 0520 1320 SITE: NTS - Area 3
370 0 2 ' 52" N

1160 O1' 16" w
Site elevation: 4,026 ft

TOTAL YIELD: 16 kt
HEIGHIT OF BURST: 300 ft

TYPE OF BURST AND PIACFEMNT:
Tower burst over Nevada soilFIREMALL DATA:

Time to 1st minimum: i.4.3 to 14.5 msec
Time to 2nd maximum: 122 msec
Radius to 2nd maximum: NM CLOUD TOP IEIGHT: 41,ooo ft t'L

CLOUD BOTTOM HEIGHT: 28,000 ft MSL

CRATER DATA: No crater

REMARKS:

The on-site fallout pattern is based upon readings obtained by
radiological ground survey teams from D-day to D+3 days. The locations

of the points at which readings were taken were approximated. The off-
site fallout pattern was drawn from readings on D-day through D+3 day
by ground mobile monitors of the Radiological Safety organization. The
t-`2 decay approximation was used to extrapolate both the on-site and
off-site dose rates Lo H+I hour.
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TABLE 22 NEVAIA WIND DATA FOR OPERATION UPSHOT-KNOTHOLE- ANNIE

Altitude H-hour Altitude H-hour
(MSL) Dir Speed (MSL) Dir Speed
feet degrees mph feet degrees mph

Surface Variable Light 27,000 270 57
Burst Height 250 02 28,000 270 60

5,000 250 05 29,000 270 69
6,000 290 09 30,000 270 78
7,000 270 10 31,000 270 76
8,000 280 07 32,000 270 74
9,000 270 28 33,000 270 69

10,000 270 29 34,000 260 64
"11,000 270 29 35,000 260
12,000 270 29 36,000 260 69
13,000 270 26 37,000 260 75
14,000 270 24 38,000 260 81
15,000 280 37 39,000 260 92
16,0OO 280 39 40,000 260 102
17,000 280 44 41,000 260 90
18,000 270 48 42,000 260 84
19,000 270 55 43,000 260 80
20,000 270 62 44,000 260 76
21,000 270 57 45,000 260 72
22,000 270 53 46,000 26o 70
23,000 270 49 47,000 250 69
24,000 270 46 48, 0o0 250 68
25,000 270 54 49,000 240 66
26,Qoo 270 54 50,000 240 66

NOTES:
1. Tropopause height was 37,000 ft MSL at H-hour.
2. Surface wind data were obtained at the Control Point. Upper

air data were obtained from the rawinsonde section located on
Yucca Lake.

3. At H-hour the pressure at ground zero was 876 mb, the
temperature 2.7 0 C, the dew point -8.5 0 C and the relative
humidity 43%.
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OPERATION UPSHOT-KNOTHOLE - Nancy

PST GMT Sponsor: LASL
roTE: 214 Mar 1953 2- Mar 1953 SITE: NTS - Area 4

TIME: 0510 1310 - 3TS Are 44 N

1160 06' i0" w
Site elevation: 4,309 ft

TOTAL YIELD: 24 kt
HEIGHT OF BURST: 300 ft

TYPE OF BURST AND PIACE4ENT:
Tower burst over Nevada soil

FIREBALL D•TA:
Time to 1st minimum: 17.5 to 18.5 msec CLOUD TOP HEIGHT: 41,500 ft MSL
Time to 2nd awAximum: 166 msec CLOUD BOTTOM MhIGHTI: 26,000 ft MSL
Radius at 2nd maximum: NM

CRATIO DATA: No crater

REMA1XS:

The on-.site fallout pattern is based upon readings obtained by
radiological ground survey teams on D-day. The off-site fallout pattern
was drawn from D-day ground surveys made by the Radiological Safety
organization. The t 2 decay approximation was used to extdrapolate
the dose rates to H+1 hour for both the on-site and off-site patterns.
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TA7LE 23 WIND DATA FOR OPERATION UPSHOT-KNOTHOLE- NANCY

Test Site Warm Springs,, Nev Test Site Warm Sprints, s>.,-
'" Alt 11-hour 1H+2 hours Alt H-hour H+2 hour-

(WvL) Di r Speed Dir Sed (MSL) Dir Speed Dir
"feet degrees mph degrees mph feet degrees mph degrees mp .

Surface 310 02 Calm Calm 27,0OO 220 29 ---...

Burst
Height Calm Calm --- -- 28,000 210 32 210 37
5,000 Calm Calm ;-- ;- 29,000 230 29 --- --
6,000 210 18 Calm Calm 30,000 220 36 220 37
7,000 150 14 180 09 31,000 230 39 --- --

8,000 150 18 160 17 32,000 230 34 ---
9,000 150 4 --- -- 33,000 "220 33 ---..

10,000 150 14 150 26 314,000 220 36 ... ..
11i,000 160 15 160 31 35,000 210 31 210 50
12,00 170 10 180 29 36,000 210 32 ... ..
13,000 200 21 ... .. 37,000 220 31 ... ..
14,000 200 21 200 32 38,000 220 35 ... ..
15,000 220 14 200 31 39,000 220 37 --- --

16,000 210 18 200 30 40,000 220 37 210 5017,000 210 14 -. -- 41,ooo 220 37 --- .-
18,0ooo 90 '3 200 26 42,000 22') 43 ... ..

19,00O 160 17 --- -- 43,000 220 45 ... ..
20,0000 210 ý-3 200 35 44,OO0 220 36 -.-.- --

21,000 220 i9 --- -- 45,000 220 42 220 50
22,000 220 28 1.90 35 46,OO0 220 40 --- --
23,000 230 29 --- -- 47,0O0 220 47 220 52

24,000 210 29 200 44 48,rloo 230 35 ---...

25,000 210 29 200 41 49,000 230 33 . .... ..
26,000 21O 29 --. -- 50,000 230 29 ... ..

NOTES:
1 1. Tropopause height was 39,300 ft MSL at H-hcýxr.

2. H-hour surface winQ data was obtained firom the Control Point. H-hour
upper air data was obtained fron the rawinsonde section located on Yucca
Lake. H+2 hour wind data was obta-i.:ied from the pibal observation at
Warm Springs.

3. At H-hour the pressur" at ground zero was 870 mb, the temperature 9.9°C,
the dew point -3.6 0 C and the relative humidity 39%.
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OPEATION UPSHOT-KNOTHOLE - Wth

PST GMT
LATE: 31 Mar 1953 31 Mar 1953 Sponsor: UCRL
Tim_: 0500 1300

SITE: NTS - Area 7 - 5a
370 o4' 58"t o'

1160 ol1 26" w
TOTAL YIELD: 0.2 kt Site elevation: 4,O00 ft

HEIGHT OF BURST: 3oh.69 ft
FIREBALL DATA:

Time to 1st minimum: 7.0 msec TYPE OF BURST AND PIAC4ENET:
Time to 2ad oaximum: 15 to 18 msec Tower burst over Nevaua soil

Radius at 2nd maximum: NM

CRATER DATA: No crater CLOUD TOP HEIGHT: 13,600 ft MSL
CLOUD BOTTOM HEIGHT: 10,700 ft MSL

REMARKS:

The on-site fallout pattern was obtained using H+]-hour readings of
radiological survey teams. No decay correction was necessary. The
off-site fallout pattern was drawn from D-day readings of mobile ground-
survey teams of the Radiological Safety organization. The t- 1 ' decay
approximation was used to extrapolate the off-site dose rates to H1+1
hour.
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Figure 78. Operation UPSHOT-KNOTHOLE - Ruth.
On-site dose rate contours in r/hr at H+I hour.
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TABLE 24 WIND DATA FOR OPERATION UPSHOT-KNOTHOLE- RUTH

Test Site St George, Nev. Test Site St George, i;,,v.
Altitude H-hour H+2 hours Altitude H-hour H+2 hour--;

(ML) Dir Speed Dir Speed (ML) Dir Speed DMy, i1
feet degrees mph degrees mph feet degrees mph degrees Lm'."

Surface 360 05 Calm Calm 27,000 330 39 ---
Burst Height 020 08 --- . 28,000 330 39 210 39

5,000 020 10 280 05 29,000 350 41 --- ..
6,000 010 14 280 10 30,000 330 44 320 41
7,000 360 14 280 12 31,000 330 44 ...
8,000 350 15 310 12 32,000 330 39 ... ..
9,000 330 14 ---.. 33,000 320 48 ---..

10,0OO 310 21 320 10 34,0OO 320 51 ---...

11,000 300 18 --- . 35,000 320 55 320 7,
12,000 310 18 300 17 36,0OOO 320 59 320 75 I
13,000 320 18 ---.. 37,000 310 53 --- -.
14,0OO 320 23 290 26 38,000 300 143 ..
15,000 300 25 300 28 39,,000 300 47 ---..
16,000 330 28 300 28 40,000 290 67 ---..
17,000 330 30 -... . 41,0OO 290 55 ..
18,000 320 35 300 35 42,000 290 47 ... ..
19,000 320 32 ---.. 43,000 290 47 ... ..
20,000 310 33 310 24 44,000 290 47 --- " . .
21,000 310 36 --- .. 45,000 290 46 --- --
22,000 320 36 310 31 46,0oO 290 46 .....
23,000 320 41 --- .. 47,000 290 40 ... ..o
24,0oo 320 '45 310 31 48,0o0 280 39 -.. ...
25,000 310 35 310 33 49,000 280 39 ... ..
26,000 330 41 310 46 50,000 280 39 .....

NOTES:
1. Tropopa-ise height was 35,500 ft MSL at H-hour.
2. H-hour surface wind data was obtained at the Control Point. H-hour upper

air data was obtained from the rawinsonde section located on Yucca Lake.
K+2 hours wind data was obtained from the pibal observation at St. George.

3. At H-hour the pressure at ground zero was 873 mb the temperature 4.40C,o
the dew point - 5.3 0 C and the relative humidity 48%.
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OPEPATION UPSHOT-KNOTHOLE - Dixie

PST GMT Sponsor: _ _SL

roTE: 6 Apr 193 6 Apr 3IA
TIM: 0730 1530 SITE: NTS - Area 7 -3
TIE370 05' 05" N

1160 O1' 05" W
Site elevation: 4,025 ft

TOML YIELD: 11 kt

HEIG OF BURST: 6,022 ft
TYPE OF BURST AND PIAC~(E!T:

Air burst over Ne-vada soil CLOUD TOP HEIGHT: 45,000 ft MSL
CLOUD BTMM HEIGHT: 33,000 ft ML

FIREBALL KITA.:
Time to 1st minimum: 10.5 to 11.2 msec CIPTER IYT: No crater
Time to 2nd maximum 114 to 127 msec
Radius at 2nd maximum: M

RE KQK. S:

The highest reading at ground zero was 1.5 mr/hr et H+1 hour.

4I
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""BMI 25 NEVADA WIND DATA FOR OPERATION PSIIOT-KNO1TIDLE - DIXIE

Alt Hthour Alt lH-hour

(MSL) Dir Speed (MSL) Dir Speed
feet degrees Wph feet degrees mph

Surface 015 08 27,000 290 69
5,,000 030 02 28,00o 290 95
6,000 300 03 29,000 290 108
7,000 31o 12 30,000 290 106
8,000 310 15 31,ooo 290 n1
"9,000 280 24 32,000 290 122

10,000 280 32 33,0OO 290 92
Burst Height 280 33 34,0OO 290 82

1' 11,000 280 36 35,0OO 290 78
12,000 280 38 36,000 290 744
13,000 280 52 37,000 290 84
14,000 280 55 38,000 290 15
15,000 280 36 39,000 290 138
16,000 280 39 4 o,000 290 140
17,000 280 92 40,0OO 290 140
18,000 290 73 42,000 290 138
19,000 290 83 43,000 290 131
20,000 290 83 44,ooo 290 141
21,000 290 90 45,0OO 290 137 _J
22,000 290 92 46,000 290 119
23,000 290 84 47-,000 290 102 .
24,,000 290 84 48,000 290 93
25,000o2 78 49,000 9 90
26,000 290 65 50,000 290 90

1. Tropopause height was 38,500 ft MSL at H-hour. j
2. Surface wind data was obtained at the Control Point.

Upper air data was obtained from the rawinsonde section
located on Yucca Lake.

3. At H-hour the pressure at ground zero was 861 mb, the temperature
15.5 0 C, the dew point -4.l°C and the relative humidity 25%.
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OPERATION UPSHOT-KNOT1HLE - Ray

PST _______

*:•: roTE: 11 Apr 1953 11 Apr 1953 Sponsor: UCRL
oD.:0445 12145

SITE: NTS - Area 4a
- 370 05' 56" N

0i1160 05' 33" W
_ _TAL YIELD: 0.2 kt Site elevation" s,026 ft

HEIGHT OF BURST: 100 ftFIREMNUI DATA:
T&'-- to is minimuT: 18.2 msec TYPE OF BURST AND PLACEMENT:

Time to k maximul 162 msec Tower burst over Nevada soil
Radius at 2nd maximum: NM

CLOUD TOP HEIGHT: 12,800 ft MSL
CLOUD BOTOM HEIGHT: 7,700 ft MSL

CRATER IkTA: No crater

The on-site lout pattern is based upon readings taken at H+lI hours
fby radologica -mrvey teams. The off-site fallout pattern was drawn
from D-day read &s of mobile •round-survey teams of the Radiological -

Safety o-,gnization. The t"•" decay approximation was used to extrapolate
the dose rates to H+1 hour. This shot is sometimes designated as
UPSIH•T-KNOITHOLE-6.

'II
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TABLE 26 WIND DkTA FOR PEPATION UPSHT-KNOTHOLE- RAY

Tet Site Beatty, Nev. Tet Site Beatty, Ne,_
Alt H-hour H+2 hours Alt H-hour H+2 hours

Dir Sped Dir eed (...L) .
feet degrees mph degrees mph feet degrees mph degrees mill

Surface 045 06 010 15 27,O00 290 155 ---
ba-st Height 030 08 --- -f 28,000 290 173 ---..

5%000 010 17 360 16 29,000 290 207 ---
6,000 360 21 360 22 30,000 260 212 ---
7,000 360 26 360 25 31,000 280 158 ---
8,000 360 36 360 23 32,000 280 135
9,000 360 41 350 21 33,000 290 132 ... ..10,000 360 36 340 20 34,000 290 138 ... .11,000 36o 26 --- -- 35,000 280 154 ---..

12,000 360 26 330 18 36,000 270 166 -.-.-
13,000 350 30 --- 37,000 27O 175 .....
14,000 350 26 330 24 38,000 270 161 -.--
15,000 310 32 320 29 39,000 260 153 ---...
16,o0OO 300 38 330 35 40,-000 260 159 ---...

17,000 300 56 -- -- 41,000 260 155 ... .
18,000 300 56 310 46 42,000 250 133 ---...
19,000 300 53 --- -- 43,000 270 121 ... ..
20,000 300 51 300 63 44,000 270 115 ---...
21,000 300 72 --- 45,000 260 132
22,000 300 95 300 92 46,000 280 170 ---
23,000 300 109 --- -- 47,000 280 195
24,ooo 300 122 --- -- 48,ooo 280 212 ---...
25,000 300 129 290 112 49,000 280 224 ---...
26,000 290 139 290 112 50,000 280 234 ... ..

NOEES:
1. Tropopause height was 38,330 ft MSL at H-hour.
2. H-hour surface wind da a was obtained at the Control Point. H-hour

upper air data was obtained from the rawinsonde section located on
Yucca Lake. H+2 hour wind data was obtained from the pibal observation
at Beatty.

3. At H-hour the pressure at ground zero was 869 mb, the temperature
-0.3PC, the dew point -11.3 0 C, and the relative humidity 43%.
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OPERATION UPS OT-KNOTHOLE - Badger

PST GMT
DATE: W Apr 1953 18 Apr 1953 Sponsor: LASL
TIM: 0435 1235

SITE: NTS - Area 2
370 08' 18" N

TOTAL YII.D: 23 kt Site elevation: 4,491 ft

MEIGHT OF BURST: 300 ft

TYPE OF BURST AND PIACFZNT:
FIREBALL flkTA: Tower burst over Nevada soil

Time to ist minim'un: 5.6 to 17.75 msec
Time to 2nd maximum: NM CLOUD TOP HFfG1•: 36,000 ft MSL
Radius at 2nd maximum: NM CIOUD BOTrOM ifsIGOiT: 23,000 ft W'Z

CRATER IATA: No crater

REMKS:

The on-site fallout pattern is based upon readings made on D-day
and D+1 day by radiological survey teams. Because of heavy contamination,
the highway on the main access roud to the shot area could not be used,
and, therefore, it was difficult to pinpoint the exact location of the
readings. The off-site fallout pattern was drawn from D-day ivadi!,gs
of mobile ground survey teams of the Radiological Safety organization.
The t"•1 * decay approximation was used to extrapolate the dose rates
tV 11+1 hour. This shot is sometimes designated as UPSHOT-KNOTHOLE-5.
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OPERATION UPSHOT-KNOTHOLE - Badger

PST GMT
DATE: 19 Apr 1953 1.8 Apr 1953 Sponsor: LASLT•IME: o435 1235

-- 325SITE: YES - Area 2
370 08' 18" n

13.60 ov' 04" w
TOTAL YIFLD: 23 kt Site elevation: 4,h91 ft

HEIGHT OF BURST: 300 ft

TYPE OF BURST AND PLAC!MENT:
FIREBALL DA•TA: Tower burst over Nevada soil

Time to lst minimiur.: 5.6 to 17.75 msec
Time to 2nd maximum: NM CLOUD TOP HEIGHT: 36,000 ft MSL
Radius at 2nd maximum: 14M CLOUD BOTITOM ifEIGHT: 23,000 ft MI

CBATER DATA: No crater
A

REMRKS:

The on-site fallout pattern is based upon readings made on D-day
and D+1 day by radiological survey teams. Because of heavy contamination,
the hijý;hway on the main access road to the shot area could not be used,
and, therefore, it was difficult to pinpoint the exact location of the
readings. The off-site fallout pattern was drawn from D-day readings
of mobile ground survey teams of the Radiological Safety organization.
The t- 1 • decay approximation was used to extrapolate the dose rates
to 11+1 hour. This shot is sometimes designated as UPSHOT-KNOTHOLE-5.
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On-site dose rate contours in r/hr at 11+1 hour.
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TA13LE 27 NEVADA WIND DATA FOR OPERATION UPSIOT-KNOTVILE - BKDGER

"Altitude 1H-hour Altitude H-hour
(MSL) Bir Speed -(M3L) Dir Speed
feet degrees mph feet degrees mph

Surface 360 10 2T,000 300 46
Burst Height 360 14 28,000 300 49

5,000 010 23 29,000 360 46
6,000 010 28 30,000 310 53
7,000 360 22 31,000 300 67
8,000 290 07 32,000 300 69
9,000 270 10 33,000 300 65

10,000 270 20 34, 0OO 300 57
11,OOC 270 26 35,000 300 62
12,000 280 30 36,000 300 56
13,000 300 33 37,000 290 49
14,000 310 35 38,000 290 54
15,000 320 35 39,000 300 69
16,000 310 35 40,000 300 7817,000 310 36 41,O00) 300 90

18,000 300 38 42,000 300 78
19,000 290 40 43,000 290 49
20,000 290 4o 44,ooo 280 51
21,000 290 41 45,000 280 60
22,000 290 49 46,000 280 89

S23,000 290 57 4,ooo 0280 70
24,o0o 290 57 48,oo0 28o 78
25,000 290 49 49,000 290 24
26,0OO 300 49 50,000 290 20

NOTES:
1. Tropopause height was 39,320 ft MSL at H-hour.
2. Surface wind data ias obtained at the Control Point. Upper

air data was obtained from the rawinsonde section located
on Yucca Lake.

3. At H-hour the pressure at ground zero was 862 mb. the temperature
7.7 0 C, the dew point - 3 .-9 C, and the relative humidity 40 %.
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OPERATION UPSHOT-KNOTHOLE - Simon

PW GMT Sponsor: LASL

DATE: 25 Apr 1953 25 Apr 1953
TIME: 0430 1230 SITE: NTiS - Area 1

370 03' ii" N

1160 O6' 10" W
Site elevation: 4,239 ft

TOTAL YIELD: 43 kt
HEIGHT OF BUPST: 300 ft

FIREBAL.L •ATA:
Time to 1st minimum: 18.8 to 23.25 msec__
Time to 2nd maximum: 176 msec CLOUD TOP KEIGIIT 44,000 ft MSL
Radius at 2nd maximum: NM CLOUD BOTTOM HEIGHT: 31,000 ft MS1

CRATER DATA: No crater T'YPE OF BURST AND PIACEMENT:
Tower burst over Nevada soil

""The on-site fallout pattern is based upon readings obtained at

H-I91 hours by radiological survey teams. The off-site fallout pattern

was drawn from D-day readings of motile ground-survey teams of the

•idiological Safety organization. The changes in the anticipated

fallout pattern necessitated movement of mobile personnel And equip--

ment. This caused difficulties in pinpointing the exact location of

the readings. The t-1'* decay approximation was used to extrapolate

the dose rates to 11+1 hour for both the on-site and off-site patterns.
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On-site dose rate contours in r/hr at H+1 hour.
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TANJE 28 WIND MTA FOR OPERATION UPSIIOT-KNOTIIOLE - SIMON

Altitude fl-hour Altitude H-hour
(MbSL) Dir Speed (MSL) Dir Speed
feet degrees mph feet degrees mph

Surface 340 06 28,000 280 36
Burst Height 040 08 29,000 270 32

5,000 010 09 30o,000 280 47
6,000 030 09 31,000 280 46
7,000 040 05 32,000 280 45
8,000 070 03 33,000 280 48
9,000 180 05 34,000 280 46

10,000 200 10 35,000 280 41
11,000 270 13 36,000 270 45
12,000 250 14 37,000 270 47
13,000 270 17 38,000 270 49
l4,"000 270 13 39,000 270 48
15,000 290 10 40,000 270 '55
16,000 280 09 41,000 270 57
17,000 270 10 42,000 270 55
1.8,ooo 270 30 43,000 270 48
19,000 280 14 44,000 270 30
20,000 280 30 45,000 270 35
21,000 280 35 46,000 270 28
22,000 280 26 47,000 270 25
231000 280 29 48,000 270 25
24,00o 280 25 49,ooo 270 25
25,000 280 24 50,000 270 28
26,000 280 26 54,000 --- --

27,000 280 33

NOTE:

1. Tropopause height wea. 39,350 ft MSL at H-hour.
2. H-hour surface wind data was obtained at the Control Point.

H-hour upper air data was obtained from the rawinsonde section
located on Yuuca Lake.

3. At H-hour the pressure at ground zero was 870 mb, the temperature
11.700, the dew point "-7.3(C and the relative humidity 26%.
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OPM \':A !)F UPSHOT-KNOTHDLE - Encore

PST GMT Sponsor: DOD-LASL
DATE: 8 May 1953 8 May 1953
TIME: 0730 1530 SITE: NTS - Frenchman Flat

360 30' 00" N
1150 55' 44!' W

Site elevation: 3,077 ft
TOTAL YIELD: 27 kt

REIGBT OF BURST: 2,423 ft

FIREBALL DATA: CLOUD TOP HFIGrIHT: 42,000 ft MSL
Time to 1st minimum: 16.8 to 17.8 msec CLOUD BOTIoM HEIGHT: 28,000 ft MSL
Time to 2nd maximum: 150 to 179 msec
2 1adius at 2nd maximum: 623.2 CRATER DATA: No crater

TYPE OF BURST AND PIACE4ETIT:

Air burst over Nevada soil

RE4ARKS:

This shot is sometimes designated as UPSHOT-KNOTHOLE - 9. There
was no local fallout. The induced-activity pattern was constructed
from readings taken at H+-21 hour and extrapolated to H+l -our, using
the generalized field dose rate decay curve for Nevada soil
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Figure 96. Operation UPSHOT-KNOTHOLE - Encore.
On-site dose rate contours in r/hr at H+I hour.
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Figure 97. Cloud Dimensions: Operation UPSHOT-KNOTHOLE - Encore.
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TABLE 29 NEVADA WIND DATA FOR OPERATION UPSHOT-KNOThOLE ENCORE

Altitude H-hour Altitude H-hour
(MSL) Dir Speed (MSL) Dir Speed
feet degrees mph feet degrees mph

Surface 190 06 23,000 250 71
Burst Height 250 06 24,000 250 78

5,000 230 07 25,000 250 90
6,000, 270 06 26,000 250 90
7,000 310 12 27,000 250 95
8,000 320 12 28.000 250 115
9,000 300 12 29,000 250 125

1O,0OO 260 14 30,000 24o '18
11,000 250 23 31,000 240 115
12,000 250 30 32,000 24o 117
13,000 260 35 33,000 240 128
14,ooo 26o 46 34,ooo 240 i46
15,000 260 50 35,000 240 195
16,ooo 250 55 36,000 240 193
17,000 250 61 37,000 24a• 165
18.000 250 66 38,000 240 160
19,000 250 614 39,000 240 163
20,000 250 65 4o,ooo 240 168
21,000 250 58 41,000 24o 173
22,000 250 59

NOTES:
Z I. Tropopause height was 39,000 ft MSL at H-hour.

2. Surface wind data was obtained at the Ccntrol Point.
Upper air data was obtained from the rawinsonde section
located on Yucca Lake.

3. At H-hour the pressure at ground zero was 900 mb, the
temperature 16.70(1, the dew point - 7.oOC and the relative
humidity 19%.
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OPLATION UPSHOT-KNOTHOLE - Harry

PST GMT Sponsor: LASL
DATE: 19 May 1953 19 May 1953
TIME: 0405 2205 SITE: NTS - Area 3a

370 02' 25" N
1160 01' 31" W

T3Site elevation: 4,006 ft
TOTAL YIEID: 32 kt

HEIGHT OF BURST: 300 ft

FIREBALL DATA: TYPE OF BURST AND PIACFENT:
Time to 1st minimum: 16.8 to 19.2 msec Tower burst over Nevada soil
Time to 2nd maximum: 155 msec
Radius at 2nd maximum: NM CLOUD TOP HEIGHT: 42,500 ft MSL

CLOUD BOTTOM HEIGHT: 27,500 ft MSL

CRATER DATA: No crater

lA

RIFtIEKS:

The on-site fallout pattern was obtained from readings at H+- hour.
No decay corrections were neccssary. The off-site fallout pattern was
drawn from D-day readings of mobile ground-survqy teams of the Badiological
Safety organization. This shot is sometimes designated as Upshot-Knothole-
Shot 8.
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Figure 99. Operation UPSHOT-KNOTHOLE - Harry.
On-site dose rate contours in r/hr at H+I hour.
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TABLE 30 WIND IATA FOR OPERATION UPSICOT-KNOTIHOLE .... MmtRY

Altitude H-hour Altitude li-hour
(MST) Dir Speed (I•L) Dir Speed
feet degrees mph feet degrees mph

Surface 020 06 27,000 290 53
Burst Height 200 06 28,000 280 51

5,000 200 12 29,000 280 57
6, 0OO 200 24 30,000 290 69

S7,000 200 29 31,000 290 81
8,000 200 30 32,000 290 77
9,000 210 26 33,000 290 74

"10,000 210 21 34,000 290 74
11,000 210 17 35,000 290 72
12,000 200 17 36,000 290 74
13,000 210 17 37,000 290 77

S14,0oo 220 20 38,000 290 74
S15,000 230 24 39,000 300 69

..6,ooo 26o 35 40,oo0 300 77
17,000 270 40 41,000 300 85
18,ooo 270 4; 42,00o 300 91
19,000 270 43 43,000 280 90
20,000 280 44 44,oo0 280 87
21,o000 280 48 45,00o( 280 89
22,000 280 55 46,000 280 86
23,000 280 57 47,000 28o 87
24,oo0 280 63 48,o000 280 92
25,000 280 62 49,000 280 84
26,000 290 57 50,000 280 72

NOTES:
1. Tropopause height waz 40,500 ft MSL at H-hour.
2. H--hour surface wind data was obtained at the Control Point.

H-hour upper air data was obtained from the rawinsonde section
located on Yucca Lake. H+3 hour wind data was obtained from
plbal observation at St. George.

3. At H-hour the pressure a- gro.nd zero was 874 mb, the temperature
14.3 0 C, the dew point -0.6 0 C, and the relative humidity 35%.
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OPERATION UPSHOT-KNOTHOLE - (qrable

PST GMT Sponsor: IASL
.DATE: 25 May 1953 25 May 1953
TIME: 0730 1530 SITE: NTS - Frenchman Flat

360 47' 35" N
1150 541 53" W

TOTAL YILD: 15 kt Site'elevation: 3,07T ft

HEIGHT OF BURST: 524 ft

TYPE OF BURST AND PLACEMET:
FIRMELL DATA: Airburst of guntype weapon

Time to Ist minimum: 13.3 to 14.9 msec over Nevada soil
Time to 2nd maximum: 122 to 138 msec
Radius at 2nd maximum: 557.6

CLOUD TOP HEIGHT: 35,000 ft MSL
CLOUD BOTTOM HEIGHT: 23,000 ft KSL

CRATER DTA: No crater

The on-site fallout pattern is due primarily to neutron induced activity
and was obtained by the Radiological Safety organization from ground-survey
measurements between tn+4.- hour and H+I hours. No decay corrections were
mobile ground-survey teams of the Radiological Safety organization.
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Figure 103. Operation UPSHOT-KNOTHOLE - Grable.
On-site dose rate contours in r/hr at H+I hour.
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STA LE 31 NEVA M WIND LATA FOR OPEM TION UPSH] T-KNOTIOLFU - GO LE

Altitude H-hour Altitude IYAlour
(MSL) Dir Speed (MSL) Dir. Speed
feet degrees mph feet degret a mph

Surface 360 05 27,000 .220 102
Burst Height 220 08 28,000 220 102

4,000 220 12 29,000 2.o 92
5,000 220 16 30,000 220 98
6,000 190 24 31,000 220 124
7,000 180 35 32,000 220 126
8,000 190 24 33,000 220 125
905000 190 24 34,000 220 120

10,000 200 35 35,000 220 138
11.000 200 35 36,000 220 I1:r)
12,000 200 36 37,000 220 7,J
13,000 200 37 38,000 220 103
14,000 200 38 39,000 220 95 J

"15,000 200 40 40,000 220 75
16,0oo 200 55 41,000 220 85
17,000 210 63 42,000 220 91
18,000 210 85 43,000 220 72
19,000 210 85 44,000 220 61
20,000 220 85 45,000 220 65
21,000 220 86 46,ooo 220 64
22,000 220 8"[ 47,000 220 63
23,000 220 94 48,000 220 77
24,000 220 101 49,000 220 60
25,000 220 75 50,000 220 38
26,000 220 63

NOTES:
1 . Tropopause height was 35,400 ft MSL at H1-hour.
2. Surface and lower level wind data was obtained at the Control

Point. Upper air data was obtained from the rawinsonde section
located un Yucca L.Rke.

S3. At H-hour the pressure at ground zero was 901 mb, the temperature
14.8 0c, the dew point -3.8°C and the relative, humidity 32%.
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OPERATION US31OT-KNOTJIOJE - Climax

PST GMT
DATE: 4 Jun 1953 4 Jun 1953 Sponsor- LASL

STIME~: 0315 2.2 15
T SITE: NTS - Area 7 -:3'

"37r 05' 15" N
1L160 01' o61c w

TOTAL YI1E1D: 61 kt Site elevation: 4.,025 ft.

HEIGHT OF BUMST: 1,334 ft
FIREBALL UkTA:

Time to Ist minimum: 27.0 to 27.2 msec
Time to 2nd maximum: 250 to 257 msec
R•adius at 2nd maximum: 918.4 ft TYPE OF BURST AND PW.CACIET:

Air burst over Nevada soil

CLOUD TOP HEIGHT: 42,700 it MSL
CLOUD BOTTOM HEIGHT: 35,000 ft MSL

CRATER DAMN: No crater

RFMARKS:

The contamination was due primarily to neutron-induced activity.
The on-site pattern vas drawn from '1+1-hour readings. No decay cor-
rections were necessary. Little fallout was detected within the 200-
mile zonc. All downwind readings were only slightly above normal
background.

k

161

c3i



300o------ ---7-.. . . .

IFI

- I
42000 --

Sr--
2D 000

.10S1000- -

20 -- . ,

LV

3000 7..LJI'
3000 2000 I400 0 Woo0 1O00 30)00 4000

Distance Fr'rm GZ, Yards
Figure 107. Opera•tt-on UPISHUN•KNOTHOILE - Climlx.On-site done r.,ate contours in r/hr at H+l hour.

162
- ... . . .



* ",

TAME 32 WIND EATA FOR OPERATION UPSCIOT-KNOTIwOLE. CLIMAX

Altitude 11-hour Altitude 11-hour
D(iL) . r Speed _(mS,) Dir - Speed

feet degrees mph feet degrees Ynph

Surface 045 03 27,,000 310 28
Burst Height 010 09 28,000 310 32

5,000 010 12 29,000 310 28
6,000 360 07 30,000 310 32
7,000 010 09 31,000 310 32
8,000 020 07 32,-000 310 30
9,000 020 12 33,000 300 2810,000o 140 03 34, ooo 280 2,3
11,000 220 05 35,000 270 20
12,000 201 03 36,00o 260 18
13,000 210 07 37,000 250 22
14,000 27O 09 38,000 260 24
15,000 170 07 39,000 280 2516,000 P-10 05 40, O00 250 28
17,000 250 12 43.,000 250 26
18,000 270 17 42,000 270 32
19,000 270 18 43,000 260 28 j20,o,0oo 280 15 44, ooo 270 3B
21i,000 P.8o 18 45,,o0o 280 14
22,000 310 io1 46,ooo 270 14
P23,000 320 20 47,c00 270 23
24,000 310 23 48, coo P70 25
25,000 310 22 49,,coo ?70 21
26,0oo 310 28 50,000 270 13

NOTES:
1. Tropopause height 'wus 39.,060 1-t MSL at H-hour.
2. H1-hour surface and vwer level wind data waa odbained at th!

Control Point. 11-hour upper air data was obtained from the
rawinsondn section lo.,ated on l2ucca Lake.

3. At lI-hour the pressure at ground zero was 867 mb, the temperature
13]30 C°, the dew point -3.9P and the relative humidity 30%.
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OPERATION TEAPOT - Wasp

PST GON Sponsor: IASL
DATE: 18 Feb 1955 18 Feb 1955
TIME: 1200 2000 SITE: WIrS - Area T-7-4

370 05' 12" N
1.6 0 O1' 19" W

Site elevation: 4,0.95 ft
TOTAL YIELD: 1 kt

HEIGHT OF BURST: 762 ft

TYPE OF BURST AND PLACEMENT: CLOUD TOP HEIGHT: 21.,500 ft MSL
Air burst over Nevada soil CLOUD BOTI0M 1IKEG]H: 14,500 ft MSL

FIREBALL DATA: CRATER DATA: No crater
Time to 1st minimum: 3.3 to 4 msec
Time to 2nd maximum: 44 to 48 msec
Radius at 2nd maximum: 196.8 ft

REMARKS:

The contours resulting from this shot were due primarily to neutron-
induced activity. The on-site pattern was obtained from Rad-Safe
readings at 11+1 hour. No decay corrections were necessary. No
off-site pattern is presented because of the low activity levels en-
countered.
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TABLE 33 NEVADI WIND DATA FOR OPERATION TEIU'OT- WAM,

Altitude _ l.*our_
(MSL) Thir $Ld
feet degrees mph

Surface 330 2.6
5,000 360 29
6,000 010 23
7,000 360 24
8,000 330 29
9,000 330 35

I0,0o00 350 39
12,000 340 42
14,ooo 330 49
15,000 330 51
16,000 330 -0
18,000 320 76
20,000 320 110

23,000 310 1(4
25,000 310 207

NOTE:
1. Il-hour winds were estimated
2. At shot height the temperature was -5.5 0 C, the pressure

846 rnb.
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OPiATION TFAP(Y - Moth

1P3T GMT Sponsor: IASI,
DATE: 22 Feb 1955 22 Feb 1955
TIMEi: 0545 1345 SITE: NTS - Area
- -- 37r 02' 52" N

•'11.60 0 ' 16"' w

Site elevation: 64,026 ft
TOTAL YIELD: 2 kt

MHIGHT OF BUPýh-T: 300 ft

KFPIEWTAL E1iTA: TYPE OF BURST AND PIACI4ENT:
Time to ist minimum: 5.0 to 6.0 msec Tower burst over Nevada soil
Time to 2nd maximum: 68 to 80 msec
•Radius at 2nd maximum: 229.6 ft

CLOUD TOP tHIGHT: 24,200 ft MSL
CLOUD BOTTOM IIEIGfl.': 15,900 ft MSL

CRATER DATA: No crater

REMARKS:

The on-site fallout pattern was constructed from data resulting
:from six different ground surveys perforned by the lid-t ife
organization from 11+- hour to D+1.5 days. AN/PDR-39 inrstrurents were
used. Nine stake lines (approxi-nat-.ly radi.al) along exi!3ting roads

ýk around ground zero aided the survey teams in locating their position.
The off-site fallout pattern was drawn from ground-survey readings
taken by the off-site Radiological Safety organization. The t-1'2
decay 3pproximation was used to extrapolate the dose-rate readings
to II+1 hour for both on-site and off-site patterns.
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I
TABLE 34 NEVADA WIND DATk FOR 0PI:FAT:ON MIMIOT- ivIO

Altitude ' H-hoar A]tltude H-hour

IMSL) Di r Speed 7ML EF. )ir - Speed
feet degrm ees mph f eet degrees rph

Surface Ca lm Ca im 27,000 310 86
5,000 220 06 P8,000 310 88
6,000 230 12 29,000 310 90
7,000 260 18 30,000 310 83
8,000 290 20 31, C00 300 78
%9000 310 29 32.; 000 300 82
10,000 33.0 36 33-,000 31-0 86

11,000 310 38 3), OCO 310 91
12)000 310 37 35,000 310 91
13,000 310 39 36,OO0 300 86
14,000 310 kG 000 00 300 82
15,000 300 38,000 300 77
16,000 300 48 39,000 300 63
17, 000 300 L2 40,000 300 64
18,000 300 56 41,000 300 61

19,000 300 63 42,000 290 63
"20,o000 300 62 hi3,000 290 67

,•21,000 300 63 )t4,000 300 68

S22,000 300 69 45,000 300 67
23,000 300 69 46,000 300 66
224,•000 31I0 75 247,0OO 300 60
25,000 310 71 48,000 300 51
26,000 310 77 49,000 300 43

50,000 3004

NOTE: At shot k.eight the temperature was -3.°C and the pressure
871 mb.
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Or]iB&TI0N TEAPOT- hl

PST _______ Sponsor: UCBLj
DATE: 1 Mar 1.955 1. Mur 3.955
T1IME,: 0530 1330 SITE: NTS - Area 9b

370 07' 32 " N~

13.60 07T' 5 1" W
Site elevation: 4,021 ft

ITOTAL, YTELD: 7 kt
HEIE2GHT OF BU.h 300 ft

FIREBALL DATA: TYPE' OF BURTM~ AND PIACINENT:
Time to 1st minimfum: 7.0 to 8.8 msec Tower burst over Nevada soil.
Time to 2nd minimum: 85 msec
Radius at 2nd maximum,: 367.4 ft CLOUD TOP' HEIGHT: 30,000 ft MS.'1'

CLOUD BOT2TOM, HL1IGIflT: 18,300 ft IASL

CRATE MTA1TA: No crater

I
I'I

WRAARKS:

The on-site fallout pattern was constructed from data r-iting,
from seven d iff~erent, ground surveys, performod by the uiooca
Soefty orgotnizat~ion fromý 11+;'- hour to D+64 day,;. A.N/1-'DY{- 39

*instruments were, used. Eight radial stake I iLncs alrm.ng cxi,,st~ing
roads around ground zero aided the survey teams i.n Iucxt ,!it' their

*position. The off-site fal~lout pattern was d~rswn f rom t. ~r'ound-survey
readings taken by the off-site radiological !s,,ift~ty or,,Lin]. tion.
The t-1'2* decay approximation was, used to cxtr:qpolat.e_ the dose-rate
r+1 hour for both on-site ad off-oite 5ttcr.
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TABLE 35 NEVADA WIND DATA FO% 0PF$ATION TlMAI'OT- TI-IA

A it itude H1-hour Alt i tude 11-hour
(ML ) Dir -Spoed (MSL) Dir Speed
feet degrees nph feet degrees mph

Surface Cal.m Calm 23,000 280 32
5,000 Calm Calm 24,000 280 33
6,000 Calm Calm 25,000 270 33
,7,000 Caim Ca lm 26,000 270 32
8,000 220 12 2-7,000 270 30
9,000 220 14 28,000 270 30 I

10,000 230 12 29,000 270 29
1i,000 280 12 30,000 280 29
12,000 300 15 31,000 280 29
13,000 290 16 32,000 280 31
14,000 290 16 33,000 280 35
15,-000 280 15 34,000 280 35
16,000 270 14 35,000 280 36
17,000 270 17 36,000 270 3618,000 270 23 37,000 260 )40

19,000 280 28 38,000 260 41
20,000 280 30 39,000 260 52
21,000 270 31 40,000 260 58
22,000 270 30

NOTES:
I. Tropopause height was 38,000 ft MSL.
2. 'At shot height the temperature was -0.500 C and the pressure

864 mb.
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OPITNATION TEYPOT - Turk

PST GMIr Sponsor: UCRL
DATE: 7 Mar 3.955 7 Mar 195 5
TIME: 0520 1320 SITE: N!TS - Area 2

370 08' 18" N
S1160 07' 03" W
4Site elevation: 4,491 ft

rIXTAL Y1[,1h): 43 kt
lHIGO} OF BUBST: 500 ft

TYPE OF BURST AND PIACMIMT:
Tower burst over Nevada soil

FIRPRUZIJL ITTA:
Time to Ist minimum: 22 msec CLOUD TOP JWIGHr: 4)A,700 ft MSL
Time to 2nd muximum: 202 msec CUIUD BMTIWM 1UVIGHT: 35,100 ft MSL
Radivs at 2nd maximum: NM

CRATbI DATA: No crater

R 14AARK S:

The on-site fallout pattern was constructed from data resulting
from eight different ground surveys performed by the Rad-Safe
organization from II+l1 hour to D+58 days. AN/PDR-39 instruments
were used. Eight stake line,- (approximately radial.) along
ey e sting roads around ground zero aided the survey teams in lo-
cating their position. The off-site fallout pattern was drawn
from ground survey rcaC.ngs taken *by the off-site Radiological
Safety org:inization. The t- ' decay approximation was used to
extrapolate the dore-rate readings to 11+1 hour for both on-site
a,,d off-slte patterns. The portion of the pattern East of the
test site is primarily residual contamination from Teapot Shots
2 and 3.

183

- -. . - . 1



1500 r

IN,
500 

0

:oo0 _______ ___________ _____ ________

_- N. ' , I I

500 -¶/

106

1000 .

In 20

3000

*2000 1500 1000 500 0 500 1000 1500
Distance From G3Z, Yards

4Figure 121. Operation TEkPFC - Turk.
On-site dose rate contours in r/hr at 11+1 hour.f ___ 184



140 -------

f r o 
---- ----~ - -

IIt

1000

Is

0;00

tO * ------ *"

r -i

It0 1- Do GO4 o S

Figuxre 122. Operation TEAPCYT - Turk.
Ofi.-site dose rate contours in r/hr at H+1 hour.

2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 185_



II

-- Cloud Top Height
4S • 044t~oot ...

40 p S40 Cloud Bottom Height

~35
3S

30-- ,,- . - Cloud Oiameter

31. 202

25, 1 II I,.o,

oThoodolits Dato (Cloud Top Height)
0[" i ,L J

I Time, Minutes

a 4

""Figure 123. Cloud Diehnsions: operation TE T Turk.

T de166



j •TAM•E 36 NEVAJ WIND IATA FOR OP.MA'TION TEAMI'O- TLJM

"Altitude H-homu" Altitude ]l-hour
(MSL) Dir Speed (MSL) Dir g22ed
feet degrees mph feet degrees mph

Sur face 310 12 27,000 110 10
5,000 010 22 28,000 130 10
6,ooo 030 24 29,000 '150 09
7,000 030 23 30,000 150 08
8,000 050 17 31,000 150 06
9,000 030 08 32,000 13Q 05

10,000 350 02 33,000 260, 07
11,000 310 03 34,ooo 260 10
123,000 130 05 35,000 260 13
13,000 140 06 36,000 270 13
14,000 130 08 37,000 280 12
15,000 140 07 38,000 290 12
16,000 090 06 39,000 270 29
17,000 070 07 4o,ooo 260 18
18,000 070 09 41.,o000 ...--
19,000 050 15 42,000 Ca ]m Calm

20,00') 050 16 43,000 --- --

21,000 050 12 44,000 27-0 47
22,000 060 10 45,000 270 54
23,000 070 09 1 6,oo0 270 56
24,000 080 08 47, 000 270 57
25,000 090 07 48,O0 27(0 62
o6,000 100 08 249,000 270 63

50,000 270 61

NOTES:
I. Tropopause height was 40,000 ft MSb at 1-huur.
2. At shot height the temperature was 5.6 0 C and the pressure

855 rob.
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OPEIATION TfAPOT - Hornet

PST GMT Sponsor: LASL
DATE: J'2 Mar 1955 12 Mar' 1955
TIME,: 0520 1320 SITE: NTS - Area 3a

370 02' 25" N
1160 01' 31" W

Site elevation: 4,007 ft
TOTAL YIUD: 4 kt

hEIGHT OF BURST: 300 ft

TYPE OF BURST AND PLACWvIENT:
Tower burst over Nevada soil

FIREBALL :•ATA:I) . Time to 1st minimum: 5.5 to 6.6 msec
Time to 2nd maximum: 66 to 71 msec

Radius at 2nd maximum: NM CLOUD TOP? }IEIGHT: 37,000 ft MSL
"CLOUD BOTTOM HEIGHT: 27,800 ft MSLI CRATER DA•TA: No crater

REMARKS:

The on-site fallout pattern was constructed from dita resulting
from seven different ;round surveys performed by the Pad-Safe

* organization from 1tH; hour to D+53 days. AN/PDR-39 instruments
were used. Eight stake lines (approximately radial) along
existing roads around ground zero aided the survey teams in
locating their position; many individutl readings off the roads

* were also utilized in drawing the patterns for this shot.

* The off-site fallout pattern waG drawn from ground-survey
readings taken by the off-site Radiological Safety organization.
The t-•' 2  decay approximation was used to extrapolate the dose-
rate readings to H+1 hour for both on-site and off-site patterns.
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ITAMTE 37 NEVADA WIND DTA FOR 0P1I*ATIM O TEAPOJ•- HORN, W,

I

Altitude H-hour Altitude H-hour
(MCISL) Dir Spre6d (M!SL) Dir ppoeed
feet degrees mph feet degrees mph

Surface 220 01 27,000 290 39
5,000 2PO 07 28,000 %90 40

S6,0OO 220 12 29,,000 290 40
S7,000 230 08 30,000 290 40i 80000 260 07 31,000 290 4o
9,000 26o 07 32,000 280 40

10,000 260 07 33,000 280 43i 11,000 26o 08 34,o0 o28o 46
12,o000 270 12 35o,000 280 48
13,000 300 12 36,000 280 48
14,000 300 12 37,000 270 51

* 15,000 280 17 38,ooo 270 53
16,000 280 20 39,000 270 56
17,000 290 18 4O,000 270 61
18,000 300 20 41L, oo0 270 60
S19,000 300 25 42,000 270 59
20,000 300 28 43,000 260 53
21,000 290 30 4,000 250 51
22,000 290 33 45,000 250 52
23,000 280 33 46,oo0 260 58
24,ooo 280 31 47,ooo 260 59
25,000 280 31 48,0oo 960 58
26,0OO 280 36 119,000 60 58

50,0oo 26o 51

NOTES: j
1. Tropopauoe height was 38,000 ft MSL.
2. At shot height the temperature was 2.0OC and the pressure

87'4 mb.
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OPERATION TEAPOT - PL a,

PST GMT Cpcor: SL
DATE% 22 *tr 1955b 22 Mabr 1955-
TIWX: 0505 1305) SITR: W1'6 - Area 7-1a

1 o01' 26" W
site elevation: .4,,245 ft

TOTAL YIELD: 8 kt 0 50f
f: 1 •M•G|1T OF BURST,. 500 ft

r ,~ TYPzE or.P BURST AND M•ICM•EIN
T-wer burst over-Nevada soil

FIREPALL DATA:
Tinn to 1st minimum: 7,0 to 9 msec CLOUD TOP )Th10)IP: 39,700 ft MWL
Time to 2nd m3ximmz: 101 msec CLOUD BOT1.4 0IDM GHT: 299,500 ft MOL
Radius at 2rd maximum: 4!0 ft

CRIMTF/ DATA: No crater

REMAWS:

The on-site pattern was constructed from data resulting from four
diffcr'ont ground uurveys performed by the Radiolo•ical Safety
organization from n!+4k hour to D+6 days. AN/PDR-39 instruments
were Used. Seven stike lines (approximately radiril) along existing

* roads around ground zero aided the survey teams in locating thaei
position. The off-site fallout pattern was drawn from ground-surey
readings tiken by the off-site Radiological Safety organization.
The t-1 .2 decay approximation was used to extrapolate the dose-3ate
readings to 11+1 hour for both on-site and off-site patterns.
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TAL•E 38 N•VAIDA WIND DATA FOR OPMATION %1A0- 1

Altitude 1-hour AltiMe 11-hour -

(ML) _ ir Sfeed (Mr•,) . ir Smeed
feet degrees mph feet degrees Wph

S 1 Surfuce Calm Calm 27,000 320 148

5,000 260 02 28,000 320 148
6,000 260 07 29%000 320 48
7,000 260 09 30,000 320 48
8,000 260 09 31,000 320 48
9,0300 280 15 32,,000 320 148

10,000 300 21 33,000 320 14T
11,000 310 22 34,000 310 47
12,000 320 29 35,000 310 14r
13,030 320 31 36,000 300 48

-, 11, QO0 330 33 37,000 300 49
:15,000 330 36 38,000 300 49
16,000 320 38 39,000 300 48
17,000 320 39 40,000 300 45
1818,ooo 320 44 41,ooo 3o0 45
19,000 320 4,7 4e,000 300 45
20,ooo 320 49 43,000 290 45
21,000 320 45 44,ooo 290 45
22,000 320 4I5 45,000 280 45
23,000 320 45 4t6,000 280 45
24,000 320 45 47,000 280 51
25,000 320 145 148,000o 280 53
26,ooo 320 47I -
NOTES:

1. Tropopause height was 46,500 ft ML at H-hour.
2. At shot height the temperature was 4.50C and the pressure

860 mb.
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OPEPWTlON TEAPOT - Ess
____PST_, GMT Sponsor: WJ;-J.ASL

DATE: 23 Mar 1955 23 M'.r 1955•" '; ~~~~~~SITE..":NST-a .".i
TIMS: 1230 2030 NTS- Area T-l.a

37 0 lo' 06"l N
1160 02' 38" W

TOTAL YIEI,): 1 kt Site elevation: )i,288 ft

TYPE OF BURST AND PIACEMENT:
FIREBALL DATA: Subsurface burst in filled

Time to 1st minimum: NM shaft
Time to 2nd maximum: NM
Radius at 2nd maximum: NM HEIGHT OF BbURST: -6r ft

CRAT$IR DATA: Diameter: 292 ft CLOUD TOP E•rIGHT: 12,000 ft MSL
Depth: 96 ft CLOUD BOTTOM HEIGHT: NN

Maximum Dose Rate: 6000 r/hr at
11-+1 hour at crater lip (extrapo-
lated from readings taken at H+2
hours)

RINARKS:

The close-in and on-site fallout patterns were constructed from
extensive and detailed ground and aerial survey readizigs of scientific
projects and are considered to be accurate.

The off-site fallout pattern was drawn from ground-survey readings
¶ taken by the off-site Radiological Safety organization. The t-1' 2

decay approximation was used to extrapolate the dose-rate readings
to 11+1 hour for both on-site and off-site patterns. Some residual
contamination from Shot 6 - Bee is included in the readings.
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MTAIILE 39 NINVADA WIND DATA FOR OPEPAITON TPAPOT- 1.3S

Altitude }l-hour
Dir _peed

feet degrees mph

Surface 310 12
5,000 310 14
6,ooo 310 17
7,000 320 17
8,ooo 320 18
9,000 330 23

10,000 340 29
11,000 350 26
12,000 360 29
13,000 340 26

S1i4,ooo 330 29
215,000 330 36
16,ooo 310 39

0rlooo 300 4o
18,000 290 41
19,000 290 4o
20,000 290 43
21,000 290 43
22,000 290 46
23,000 290 50
24,000 290 55
25,000 290 54
30,000 290 66
35,000 300 59

NOTES:
1. Tropopause Leight was 39,000 ft MSL.
2. At the surface the temperature was 1&00 C and the

pressure 883 mb.
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SiOPE1flTAT] '.1' P1 M, T - Arp i.e I

))r pS] GMT Slpu1,:or: JAsSL,

DATE: P9 Mar i9g 29N14a 1Pj, 5M
T: 5: 0455 3.255 SITE: NTS - Area 4

370 05' lil " N
1160 06' 10" W

TOTAL YIElD:]), 14 kt Site elevation: 4,309 ft

IDUIGIr1' OF r3-LAST: 500 ft
FI REIALL DATA:

Time to 1st minimum: 12.7 to 13.3 msec
Time to 2nd maximum: 1.65,0 msec
Radius at. 2nd maximum: ITM TYPE OF BURST AND PLACB2%4NNfT:

VTower burst over Nevada soil
CWkTE.R DATA: No crate-r

CLOUD TOP llEIG}HT" 32,000 ft MSL
CLOUD BnVI\M IIUGHT: 22,60o ft MSL

R1'•ARKS,,:

The on-site fa].lout pattern was constructed from six different
I ound ,: prfonined by thlv Rid- afe organization f'rum ]i4; hour toD+ days. AN/PD-'9 inritruments 1were used. Seven stake lines 'approx.
radial) nlong existing roads around ground zero aided the survey teams
in )ocrtin,, their ro,;iton. The off-site fallout pattern was drawn from,
groiund-survuy red[nd taken by the off-site Radiological Safety
0oa,',tnizatioi. The t'I . decay approximation was used to extrapolate
the dose-rte readings to 11+-. hour for both on-site and off-site patterns.
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TAILE 40 NVADA WVID DTA FOR OPERATION TWOT- APPLE I

Altitude 11-hour H45 hour! Alitude H-iour ": =5hours
(MSL) U!r Speed.Di- . eed _MJSL) Dir 9p.ed Dir Iseed
feet degrees mph degrees mph feet degrees mph -cgrees mph

Surface 260 03 200 18 27,000 260 17 ... ..
"5,000 200 10 190 19 28,o00 260 52 ... ..
6,000 180 14 --- . 29,000 270 53 ---..
7,000 190 18 ... 30,000 270 53 250 73
8,000 190 23 -- - 31,000 270 53 -

9,000 190 25 ... .. 32,000 270 54 .
10,000 190 22 230 29 33,000 270 54 ... ..
11,000 200 17 --- - 34,000 270 55 --- --
12,000 240 17 ---.. 35,000 270 55 250 68
13,000 260 24 .. 36,000 270 55 ... ..
A,=000 260 26 ... .. 37,000 270 54 ... ..
15,000 260 22 240 4 38,000 270 54 - - .
16,000 260 23 -... . 39,000 270 57 ---..
1?,000 260 29 ... . 40 ,000 70 58 250 68
18,o000 260 31 ... . 41.,000 270 58 ---..
19,000 270 36 --. - 42ý0,000 270 57 ---

20,000 270 39 250 52 43,000 270 57 ..
21,000 270 41 -... . 44,000 260 59 ... ..
22,000 270 41 --- . 45,000 260 62 ---..
23,000 270 44 ... . 46,ooo 260 64 ... ..
24,ooo 270 39 4, -- 7,000 260 66 .--

25,000 270 44 260 61 48,ooo 260 67 ---
26,ooo 260 47 .- -- 49,000 260 66 .... ..

50,000 260 64 -.--.

NOTES,
1. Tropopanse height was 39,000 ft MSL.
2. At shot height the temperature was 9.3 0 C and the pres. ure 852 mb.
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OPVFATION TEAPOT - Wasp Prime

PST GWI Sponsor: IASL
TATE: 29 Mar 1955 29 Mar 1955
TIME: 1000 1800 SITE: NTS - Area T-7-4

"- 370 05' 12" N
TOTALTE YID: 3 kt i160 03' 28" W

Site elevation: 4,194 ft

FIREBALL IlTA: MEIGHTI OF BURST: 739 ft
Time to lot minimum: 5.0 to 6.2 msec
Time to 2nd maximum: 69 to 73 msec TYPE OF BURST AND PLAC4EMENT:
Radius at 2nd maximum: NM Air burst over Nevada soil

CRMTER DtTA: No crater CLOUD TOP HEIGHT: 32.000 ft MULM
CLOUD BOITOM HEIGHT: NM

RE24ARKS:

The contours resulting from this shot were due primarily to neutron-
induced activity. The local fallout Xattern was drawn from ground-
survey readings taken at 11+1 hour by the Rad-Safe organization with
AN/PDB 39 and 14X-5 instruments. No decay corrections were necessery,
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w~hL141NE~VADA WIND DIAA FOR OP 16NTIOLPlYT: D APpR:

Aliue11-hour Altituide: ' 1Ib
'(MSL) Dir S~d44~

feet degrceer' mph fet degre~ez mph -q

Sudae 200 18. 700 5 69
*5000 19C 19 28,000: 7

6 ,zo0 3.90 21i~) 250 '75-
7,000 190 23 30,0 250
8)000 200 3 3I.P000 250 69
9,000 L210 33 32) (M0 .250 69.
10,000 P30 29. 33,000 250 6
11, 00c0 2-4'o 36' 3000 250 67
12,000 240 41 3500250 6
13,000 240 42 36,000, P-5 7
-l4)000 240 44 3(,90 PO '250 .72
15,000 240 44 38.$000. ?5,0 72'
16, 000 2,40 4o 3900250 .69.
17,000 240 38 40,000~ 250 68
18,00o 250 43 41,ooo 2. 5o 65
19,0)00 250 46 42 , 000 250 65

¶20,000 250 ý52 143,000 250. 69
2Ž1,00.0 260 51' 44,000 250 71
22,000 26o. 50 45.,0'00 250 6
23,000 20 52 6,ooo 61
214,000 260 54 47(,000 250 52
25.,000 260 61 48,coo 250. 46
26,000 250' 66 49,000 240 41

50,000 240. 48

1.0T roopus height was 40,000 ft )413L.

2. At shot height the temperature was 12.i400 and thc pressw*
* ~845 m1b.
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0O1111ATION TFPAPOT HA

-PPT GMTr Sponsor: ED0D
t~J:6 Apr, 1.955 6 ACpr 1955

T : 1000. 1800 SITE,: NTfS - Area T-5
-370 01-' )43" N

11.60 03' 28"1 V
Site elevation:. 4,003 ft'

-TOTAL YIELD: 3 kt
nIGIHT OF BURIST: 32,582 *100 ft

~LRY~L TTMAir burst over Nevafa soil

Tim-, to 1st minimum: 4.5 to 5.6 msec
lime to 21nd maxim 'um: 42.5 to 60 msec
Radi~us at 2nd maximum: N~M CLOUD TOP IMHTO?: 55,.000 rt M4L

CLOUD EOT~OM H{EIGHTl: 104

CPATER DTA:. No cr-ater1~ RF34AMKS:
No significa~nt fallout or induc'.d activity was observed.

l~t 219
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Tim~e, Minutes (For Cloud Top Height)
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TAWME 42 NEVADA WIND DA•TA FOR 01i"9A"I"ON TEY'W'Q- IUA

Altitude 11-hour Altitude IT-hour
04L)Dir Si12ced IrSpe-ed

feet degr.c' mph feet de,,• es 411

20,000 03.0 21 4.6, 000 300 14,6
21,000 36o 23 4, ooo 290 '434
22,000 36o 28 48, ooo 290 35
23,Pooo 010 22 h19,oo0 290 33
234,000 360 23 50,000 290 33
25,000 350 21 5 1, 000 280 33

j 26,ooo 34o 22 52,000 270 31
27,o00 340 29 53,000 270 31
28,000 340 30 54,000 270 33

F 29,000 320 29 55,000 270 33
30,000 310 31 56,00o 280 3P
31,000 35 57,00 290 29r 32,000 310 36 58,000 300 25
33,000 320 35 59,000 300 18
34,000 3-.0 33 60,000 310 13
35,000 - 0 31 61,ooo 320 10

, 36,000 '0 32 62,000 340 06
37,000 300 33 "63,000 010 05
38,000 300 36 614,000 030 05
39,000 300 44 65,000 030 06
4o,0ooo ?90 50 66,ooo 090 06

341.,0ooo .?9o 52 67,ooo 100 0842,ooo -19o06 8,0 ~ 08
342000 ~ 0534 68,ooo 140 0

43,ooo 290 53 69,000 180 09
4,0ooo 300 52 70,OW0 18o 09

345,000 3( 50

NOTES:
1. Tropopause height was 31,000 ft M3L.
2. At shot height the temperature was -I4+7.*C and the pivssure

222 mb.
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OPERATION TF*iPOT -Post

PST M Spontor: UX1M
1T:9 Apr l955 9Ar 1.951

TIME 0430 1230 IC.N" Ae

1160 02' 04" V
TOTAL YIELD: 2 kt t

MI~xTi OF' AUM: 300 rt

nIRM3ALL WPMA: TVF (W BU1*T AND YP1AM4WT
Time to 1st inirlimum. 3.9 msec Toswer burst over Nevada soil.
Time to 2nd raximum: 40.3 msec
R~adius at. 2nd maximum; HM CLOUD TCP WQHTW: 1.5,500 ft ML.

CRMT) DATA: No crater

The on-site contamination was due primaril~y to neutron-induced
4activity. The pattern was. drawn from four' different ground surveys

made by the Rad-Szae organization between 1{+1 hour and D+2 days. TheI
general decay curve for Nevada soil was used
to extrapolate the data to 11+1 hour. The off-site fallout pattern
was drawn from ground-survey readings taken by the off-site~ Radiological
Safety organizat ion. The t4 _*a decay approximat ion was used to
extrapolate the dose-rate readings to 11+1 hour.
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J Figure 147 Operation TEAPOT - Post. On-nito 4oee
rate contours in r/hr at J{+3. hour.
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TAM.3 43 NEVADA WIND DATA FME OPMITI'FI T••OT- POST

Altitude ..- hour. Alitud .ou,
(tEL) Dir §peed (L i7
feet degreec . .ph feel degrees aph

Surface calm Calm 14,o00 350 08
5,000 Calm Calm 16,000 330
6,000 Calm caim 18,000 330
7,000 Calm Calm 20,000 350 15
8,000 Calm Calm 23,000 010 23
9"000 Calm Calm 25,000 350 29

10,000 calm calm 30,000 350 1
11, Calm Calm 35,000 010
32,000 Calm CaWz 40,000 360 40
13,000 Calm Calm 45,,000 320 24

50,000 &50 29

NOTE: At burst height the temperature was 4.5 0 C and the
pressure 867 mb.

14

SCA&LE

Wlll, NO II

oI Rige tore: 6000 ft/ 115 4
VOW 11,e) 5,7.9,11,13S•' • W-Hour

Figure 150. Hodograph for Operation TMIPOT Post.
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OPETION TFAPOT - Met

PST amT Sponsor: DOD - IABL
ME: 15 April 1955 15 April 1955
TIME: 1115 1915 SITE:.._. W - Area FF
"- 36 * 47' 53" N
TOTAL YIELD: 22 kt 115 0 55 144" W

Sit elevation: 3,078 ft

FIREBkJAL raTA: WT'IGHT OF BURST: 400 ft
Time to 1st minimum: 17.2 msec
Time to 2nd maximum: IIM TYPE OF BURST AND PLACEMENT:
Radius at 2nd maximum: NM Tower burst over Nevada soil

CRATER DATA: No crater CLOUD TQ IEIGHT: 40,300 ft MSL
CLO'JD BOTTOM HEIGHT: 31,8OO ft MSL

REMARKS:

"The on-site fallout pattern was 2onstructed from surveys performed

by Bad-Safe organization between 1I+j hour and H+2. hours.. AN/PDR-39 in-
struments were used. Eight stake lines (approximately radial) along
existing roads, around ground zero aided the survey teams in locating
their position. No decay corrections ,were made. The off-site fallout
pattern was drawn from ground-survey readings taken by the off-site
radiological safety organization. The t-1*" decay approximation was
used to extrapolate the dose-rate readings to 11+1 hour.
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TAMEL 44 NEVADA WIND LITM FOR OPM!:WTION T1-APQT. k4W

Altitude A t-hour - At i " de, 4-hou:
i r 'speed. .... 3L) Dir

feet drgýres mph feet degrees. mph .

Surifacp 200 16 270k. 50 69
5,000 210 09 28,000 250o- 70
6,000 230 ii 29,000 250 71
7,000 210 15 30,.000 250, 73
8,000 210 18 31ooo0 250 73
9,000 220 16 32,000 250 73

10,O00 240 17 33,000 240 76
11i,000 250 23 34,000 240 80
12,000 260 24 35,000 240 84
13, 000 270 32 36,000 .O 86
14,ooo 260 29 37,000 240 87 .1

15,000 250 35 38A,00 20 87216,000 240 38 39,000 240 86
17,000 240 40 0 O,OO0 240 84
18,000 240 37 41,000 240 82
19,000 24o 33 42,000 P4o 80
20,000 24o 37 43, 000 24o 08
21,000 .24o 40o 44,0ooo 24o 76
22,000 250 46 45, 000 240 7
23,000 250 54 46,000 240 Z83...
24,000 250 62 47,000 24o 85
25,000 250 64 48,000 240 87
26,000 250 67 49, 000 240 90

.50,000 240 88

1-- Tropopnuse height war 37,000 ft MSL.
2. At shot height the teir)ratu'e was 18,5 0 C and the pressure

830 W.j1
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OPERATION T1,AVOT - Apple II

"Plyr GMT Sponsor: LASL

PTrDT: 5 May 1955 5 May 1955
TIME: 0510 1210 SITE: NTS - Area - 1
r360 03" 11" N

ITOTAL Y!T,•ID: 29 kt 1160 06' 09" W
Site elevation: 4,236 ft

FIREBALL DATA.: HEIGHT OF BUI11T: 500 ft
Time to 1st minimum: 17.7 - 18.3 msec
Time to 2nd maximum: NM TYPE OF BURST AND FJACEMENT:
Radius at 2nd maximum: NM Tower burst over Nevada soil

CLOUD TOP HEIGiH: 51,000 ft MSL
CLOUD BOTITM HEIGHT: 34,500 ft MSL

REMARKS:

The on-site fallout pattern was constructed from three different
ground surveys performed by the Pad-Safe organization between H4 hour
6nd D+4 days. AN/PDR-39 instruments were uned. Eight stake lines
(approximately radial) along existing roads around ground zero aided
the survey teams in locating their position. The off-site fallout
pattern was drawn from ground-survey readings taken by the off-site
Radiological Safety organization. The t- l 'O decay approximation was
used to extrnpolatc the dose-rate readings to 11+1 hour for both on-site
and off-site patterns.
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TABLE 45 NEVADAI WIND IYTA FOR OPE31ATION TI.APOT- APPLE II

Altitude ...- houir Altitude - l-hour
S__ 6 Dir Speed (MSL) Dir • ee d

fec-t dugree.e mph feet degrees mph

Surface Ca 1m Ca lin 27,000 200 23
5,000 Calm Ca In 28,,000 210 24
6,000 Calm Calm 29,000 210 -5
7,000 1.20 06 30,000 210 25
8,000 130 08 31,000 220 23
9,000 140 14 32,000 230 22
10,000 150 16 33,000 230 24
11,000 150 14 34,000 230 28
12,000 160 17 35,000 230 30
13,000 160 25 36,000 230 32
14,000 170 35 37,000 230 35
15,OOO 170 37 38,000 230 36
16,OOO 170 38 39,000 230 36
17,000 180 38 IO0,000 220 33
A18,OOO 180 35 111,000 220 32
19,000 180 36 42,000 210 31
20,000 180 36 43,000 210 29
21,000 180 36 44,OO0 210 31
22,000 180 36 4S,oo0 210 32
23,000 18o 32 46,oo0 210 33
24,000 19o 30 47,000 210 37
25,000 190 26 48,OO0 210 38
26,000 200 23 49,000 210 39

50,000 220 Wi

NOTES:
1 Tropopauqe height was 41,000 ft MSL at I-hour.
2. At shot height the temperature was 15.60C and the

pressure 855 mb.
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OPJfwiAT`ON TFAPOT -

PUr Gmr Sponsor: IASI,
DATE. 15 May 1.955 1.5 May 1955
TIM":. 0500 1200 SITE: HTS - Area 7-la

370 o5' 41" N
i160 01' 26" W

Site ulevation: )1,2)15 ft
U1OTAT, Y117,D: 28 kt

S]nIGIT OF BURST: 500 ft

FIREVAU1 DATA: TYPE OF BUIRS.T AND P1AC,!!'iCM4I:
Time to ist minimum: NM Tower burst over Ne!vaida roil
Time to 2nd rnaximum: NM
Radius bt 2nd imaximum: NM CLOUD TOP I YIGHT: h0,0OO ft MSL

CLOUD ROTIY T It7Giri': 25,200 ft MWL
CRATER DATA: No crater

RFARKS:

The on-site fallout pattern was constructed from two different (,,'o\nd
surveys performed by the Rad-Safe orgnizaLion between 11+- hour anld
D+1 day. AN/PDP-39 instruments were used. Seven stake lines (approxd-
mately i'adial) along existin,ýg roads around ground zt.ro uided the
survey tams in locating their position. The off-si.te fallout pattelrn
was drawn from ground-survey readings taken by the off-site R;diolh>/;cal• ~~Safety org-•nization, Th]e t'-l. deeay appioximation wa•s iised to extr'apo-late the dose-rate readings to 11+1 hour for both on-Lite and off-site

patterns.
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"TABLE 46 NEVADA WIND DATA FOR OPERATION TEAPCYO- ZUCOJ.[NI

Alti.ude Il-hour Altitude .- hour_______r
(Ms•L) Dir aOeW_ (I) Dir Sed
feet degrees mrpb feet degrees mph

Surface 320 07 26, 000 260. 74
005,0 330 14 2'1T, OOO 260 77

6,000 31.o 13 28,000 26o 82
7,000 340 08 29,000 270. 83
"8,000 340 07 30,000 270 83. .

S9,OO 330 09 3],000 270 82
1 0,000 310 13 32,000 260 80
11,000 300 17 33.,)O. 260 77
12,000 310 25 31 ,000 260 75
13,000 310 29 35,000 250 T74
14,000 310 35 36,000 250 74
15,000 310 o40 .3'r, 000 250 'T6
16,000 310 45 Y)oo000 250 79
17,000 300 48 39,000 260 80
18,000 300 49 40,OOO 2660 78
19,000 290 46 41,OOO 2060 72P
20,000 290 46 b2,000 260 63
21,000 290 49 113,000 260 67
22,000 280 59 •44,,00 260 Ill
23,000 270 59 45,000 250 39.
24,000 270 63 h6,oo0 240 h1
25,000 260 69 47,OOO 240 46

47, 000 250,4 45
49,000 25 0 h1o
50,000 250 31

S~ NOTES:

1. Tropopeuse height wac 41,000 ft MSL.
2. At shot huc.;nt the 'emperature wtis 2. 1C and the pressure( 851mrb.

8 ) )
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56 PROJECT -Safety Experiment No. I

PST OMI' Sponsor: I.ASL

DATE: I Nov 1955 1 No7 1955
TIME: 141.0 2210 SITE. NTS - Area Ila

Site elevation: 4,200 ft

HEIGHT OF BIST: Surface

TYPE OF BURST AND P]AC]J.MV.n.?:
Surface burst on Nevada soil

CLOUD TOP ]H] : GiNT: 1

CLOUD B.TT.OM .1EIGHT: NM

SREMARS:

No fission product fallout resulted from this test. Alpha surface
contamination extended about 70 feet from ground zero, apparently
in all directions. At one point, approximately 400 yards from
ground zero, alpha readings of 2O0 to 3500 counts/min were observed
on the recovery cable and samples. The alpha readings were taken
with the "Pee-Wee" alpha survey meter. This survey met- is a
battery operated proportional counter with a separate alpha-sensitive
probe which has a steel grid over 0.25-mii mylax with un eifective
area of 55 nei .
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56 PROJECT Safety Experiment No. 2

IPST GMT Sponsor: LASL
DATE: 3 Nov 1955 3 Nov 1955
TIhE: 1315 '15 SITE: NTS - Area liB

S-ite elevution: 14,200 ft

HEIGHT OF BURST: Surface

S~TYPE OF BURST AND PLACDAENT:

Surface burst on Nevada soil

o4 CLOUD TOP HEIGHT: NM
CLOUD BOTTOM U.IGHTI': NM

,; g• IhAP, KS:

No fi.sion product fallout rosulted from this test. "Alpha surface
contamination levels around the zero pad were in excess of 2x106

counts/min. In general, the plywood from the zero shack was a factor
of 3.0 higher- in aiphi activity than the metal liner, with the pTINood
reading about, 2xl0 counts/min. At 400 yards from zero the cable
showed 10,000 to 20,000 counts/rain alpha and the sample holders above

*. 20,000 cou..lvs/min."
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56 PROJECT -Safety Experiment No. 3

PST GI.Tr Sponsor: IASL
DATE: 5 Nov 1955 5 Nov 1955
TIME: 11.55 1955 SITE: NTS - Area 1iC

S.te elevation: 4,200 ft

HEIGHT OF BUMST: 3 ft

TYPE OF BURST AND PIAC24E.17:
Surface burst on Nevada soil

CLOUD TOP HEIGHT: NMj CLOUD BOTTOM EVIGHT: N1'4

;: REMARKS:No significant fission product fallout resulted from this test.

"A maximum of 120 mr/hr gamma at 11+1 hour was found at the center
of the zero pad. The level decreased rapidly to less than 1 mr/hr
at approximately 100 feet from the center."

"Alpha surface contamination levels around the zero pad were lower
than on Shot 2 by about a factor of 10, with the plywood exhibitirU
higher readings than the metal, as before."
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56 PROJECT -Safety Experiment No. 4

PST time _ M_ Sponsor: LASL
DATE: 18 Jar, 1956 18 Jan 1956
TIM: 1330 2130 SITE: NTS- Area 11D

Site elevation: 14,200 ft

HEIGHT OF BURST: 3 ft

UP--: OF BtRST AND PIAC1,24ET:
Gur'face burst on Nevada soil

CLOUD TOP HEIGHT: 3,000 ft above GZ
MCIUD BOTTOM MEIGHT: 2,000 ft above

GZ

SMIMS:

The on-site fallout pattern was obtained by ground surveys made by
scientific projects along a thoroughly marked sampling array. The
t"2' decay approximation was used to extrapolate the dose rates to
H+1 hour. Extensive alpha contamination was encountered. An alpha
concentration of 1,000 dis/min/in2 correlated with the 1.0 r/hr at
H+l hour gamma contour dose in, and also with the 10 mr/hr at 11+l hour
gamma contour further out.

Ii
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OPKMATIOI PLUMBI3OB - Safety Experimenit No. 5 - SI Test Group

PSTP Sponsor: T.AS14  DOD~
ME: o627 A42. 7 SITE: NTS - Area 13
"" 0627Site elevation.: 40585 ft

fflG)F2 OF BUMT: Surface

TYPE OF BJPST &ND PIACE4Mr:
Surface burst on Nevada 3o01

CLOUD TOP Ifk)l•?: 750 ft

CLOUD BO..TM nmIGIf: 4O0 ft

RE4ARKS:

Only alpha contamination was observed. The survey was made with gas
proportional alpha counters (Model PAC-lG) over concrete pads. The
concrete pads were placed next to fallout collectors. The alpha-
survey contours were adjusted by using results of radiochemical
analyses of the fallout collector contents.
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XNVAE, WIND DTA FMR OPEATION PLWBEOD SAFETY EXPERIMENT NO. S S-S7 TBST GROUP

Wind velocities were measured using theodolites at two
stations during the period H1-2 hours to 1[+12 hours. Light
winds (2 to 6 miles per hour) and high shear existed during
the period of observation for the height range, surface to
1000 feet. The resulting hodographe from the two stations
differ markedly from each other and are not consistent with
the observed alpha contamination pattern. Probably the best
description of the mean wind structure is provided by a re-
construction based upon ground and aerial photography of the
cloud. The hodograph shown in figure 279 is based upon such

photographic observations

SCALE

A0 I I, . __ __ 5• .04 0 1
S4.03 miles

5.09 Rise rete: 5000 ft/hr
5.14

•,H-Hour .39

i " Figure 167. Hodograph for Opezation PLIMBBOB

Safety Experiment No. S - 57 Test Group.
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OPEMATION PLUMBDOB Boltzianrin

r PDT M_ _ Sponsor: IASL
TATE: 28 May 1957 268May 1957
TIMS: 01455 1155 SITE: NTS Area .C*

370 05" i'l" 0N
TOTAL YIFlD: 12 kt 116 01', 25" W

Site elevation: :'•4,235 ft

rnEaGHT OF BURST:, 50, ft

FIREBA.LL DATA: TYPE OF BURST AND PACT•Mtfr"N
Time to ist minimum: V4 Tower burst over Nevada soil
Time to 2nd maximum: 174 to 180 msec
Radius at 2nd maximum: NM CLOUD TOP HEIGHT: 33,000 ft MSL

CLOUD BO'TOM HEIGHT: 23,000 ft k4S

CPATER IYTA: No crater

I''

REMARKS:,

The on-site fallout pattern was drawn from ground survey read'*no •Mde
by the Radiclog'cal Safety organization using AN! /DR 443 and AN/PDR 39
surmey instruments. The r!adi,:)ý were taken au I+7 hr., D+I day, D+- days,
D+4 days, and D+7 days along eight radial roads :n order to determine radi-
ation excl4sion areas. The t-" decay approximation was used to extrapo-
late the dose-rate reading,_ to 1{+L hour. The reliability of the extrapo-
lated dose-rate readings is questionable because of the uncertainty in
decay rates.

The off-site fallout pattern was analyzed by Pvoi1f;-am 37 of UCtA.
Act'ml decay data were iiscJ Lto plot the 11+22 hour dos--r.te contours. The
St-• decay appo.-:imati on wa6 Wsed by NDL to extrapo] ate the dose-rate
readings to Rl+I hour:. The dashed lines show the estirnted shape of the
iso-intonsity contmirs fi'oin G7, to tnie location of the closest measurewent.
The 2 r/hsr "hct spot", conu 70 miles downwind of GZ, Was located lmmedi-
ately downwind of a voicntain rage and rain was ýepcrtvd in the general

, vicinity at the ,Thne the ,alt;,it occurred.

256



I50 ftT_

* 0 0

La4.

(. I~GZ _ _

~ 0 ~W..LLULiLLLLLLLL~~'III
2C~O ý

{N
0000



240 ----.-- ' --

0.1

220.. .. . . II I II- IL I II II- "'-k .. .

4. ~~200-V

140_

.it

Ito
, . /. ..

120 -t .. .. 4.. - .. ...7

00 --0..

0:

"40 f " o""- - . .

!T_
SII___ I,

002

z GO . C to .. . 20 . 11 S O. U

04%u00 tm at, ft'.t. Milo

Figure 169. Operation PL.M... . - B.ltann. Off-site
d~ose rate contova-s In r/hr at H+1- hour.

- I 2S

• 0 4••9 *O 4 0 04 O



SUA

• . " TABLE 47 NEVAT WIND DkVA FOR .OPEP&MK I'LTMPL bB - O•MA-.

AlItitude , -. }-hour , ,14•j ours ,'Alt iturl,.. " -h6ýor H"'+?" hr.,,ur s

, ' ,. et , ' .1ugr-es .m]n d. •e rees mph fe~et • deg .re ds "m h. 4 degrees q:

•:'ep- M' 1,fe am •m 20 02. 28.,000 160 P-3 .. ..,000 C.).. Calm 130 05 170

.. '64m COa' in Calm ].4c. 07 30,000 170 24 160 25

'i ) 00-, --- -

"iOO Cailm calm 140 05 31,C00 18(' 25" . -. . .8. ,000 2W 1,2 15').;, .08 IW•'O• 1 ,86 26 --' "

1640 10,)4po A8 2

4 r . . .

Aititud0o 1e I 15+~ourh Alt itu3.,0 fl80 26r , '1I... ..u

Si"I ace . 4 a150 5 120 02 28,000 15 23,

11,000 ].4o 17 .. 332,000 170 236 -90 3-

1 6,ooo l' 29~ ---l --0 0 370,000 17 541 60 2

14. ,000 130 .13 130 23 383,000 28'0 67 .
15,000 30 24 (29) 39.,000 220 38...,

%)o 111 31 36022 54 1 io 6

12.. .0 140000 150 16 .36.,000( 19 ,4 •.0. 6-

J;-)4 4.3 l• 9 .. . •], Oc0 xk. 55 -. ...1G J,000 4o 0 31 269 35 32,000 210 61 --- --

19,000 130 30 33 3,000 210 752
"5•,00 50 8 1 2429 4(') )2) 3,000 210 45 ... ..
P1,000 110 240 .. 45,000 230 52 220 45

140~.4 29- -- - 14,0 0 5
132)00 160 315 66, 35 4200 210c1,

20, 000 150 28 130 29 47,000 210o n59
24,ooo 170 215 - - 48,000c 230 52 22
'22,0U0 10 23 1. . h26,oo 2-- -6 --
2_3,00 170 232 .350 26 47,000 240 39

24,0%,OL< 170 21 .. 50,000 230 33 220 32
li. •[,00 17C, 23 ... 51,000 230 38 ---. ..

NOTES:
1. Numler.;,, in paren,.heses are e~stimated values.
2. Wind data was obtainr.ld from the Yucca _~ather statior.
3. Tropopatiune height waL 41,000 ft YSL.
4. -%t H-hour the surface air pressure was 868 mb, the temperature 18.1 0 C,

the diw puint 4.50C and the relat'ie humidity 41%.
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0PERATION PLUMB13B - Franklin

PIYD GMT Sponsor: IASL
MhTE: 2 Jun 1957 2 Jun 1957

.IM-: 0155 1155 SITE: RTS - Area 3

370 02' 52" 1
'O¶-,,.L YIIID: 140 tons 1160 01' 16" W

Site elevation: 4,026 ft

.EB;IME.LI, iTA" 11IG11T OF BURST: 300 ft
i.me to ist mrinimum: AM

Time to 2nd mazimum: W1 TYPE OF BURST AND PIACFX2ENT:
Radl':s at 2nd maimurn: 2'! Tower burst over Nevada soil

CLOUD TCP ID-7GIIT: 16,700 ft
CLOUD BOTTOM 1t].IGITI. 14,000 ft

CRATER DATA: No crater

' ~REMARtKS:

[ , ThcT pattern was Cotained from ground-survey readings of the Radiologica.
Safety Divisior of Re-ynolds Elfctrical and bitineering Co., inc., usihg
AN/PM tY. arid A'/PDR 39 survey instruments. The readings were taken at

• . H+1 hour sand D+I .ay along eigh'., radial lines in order to determine
radiation exclusior areas. The dose-rate readings were extrapolated to
H+1 hour u~lng actuil dose-rate decay data

"No off-sitc fall].out was observed.
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Figure 171. Operation PLIMBBOB - Franklin
On-site dose rate contours in r/hr at H+I hour.
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TABLE 48 NEVAIA WIND DATA FOR OPERATION PI.U.BOB- FRANKLIN

'C Altitude 11+". hour It'ý3 hours
(MNL) Dir Speed Dir Speed
feet degrees mph degrees mph

Surface Calm Calm Calm Calm
5,000 Calm Calm Calm Calm
6,000 Calm Calm Calm Calm
7,000 Calm Calm Calm Calm
8,OO Calm Calm 150 02
9,000 Calm Calm 150 06

10,000 Calm Calm 150 07
11,000 Calm Calm --.--I 12,000 130 08 160 07
13,000 130 09 --.--
114,000 120 07 16o 07
15,000 120 07 (220) (06)
16, 0o 180 07 L80 05
17,000 040 03 --

18,ooo 310 09 Calm Calm
19,000 310 09 ---

20,000 310 07 Calm CalmS21,000 310 09 ..
22,000 270 07 ..
23,000 230 09 Calm Calm
24,0ooo 230 13 ..
25,000 230 16 Ca1m Calm
30,000 290 07 28o 12
35,000 300 09 300 16
140,000 300 23 320 21
145,,000 320 31 310 26
50,000 280 24 290 31

NOTES:
1. Numbers in parentheses are estimated values.
2. Wind data was obLtained from the Yucca weather station.
3. At the surface the air pressure was 878 mb, the temperature

14.00C, the dew point 3.0°C, and the relative humidity 47%.

.. I
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Figure 172. Hodographs for Operation PLUMBBOB- Franklin.
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OPERATION PLUMBBOB - Lassen

!iPDr _ GMT Sponsor: UCRL

DATE: 5 Jun 3957 5 Jftn 1957
METI- : 0445 1145 SITE: NTS - Area 9a

NO37 08' 05" N
TOTAL YIELD: 0.5 tons 116" 02' 27" W

Site elevation: 4,230 ft

FIREBALL DATA: HEIGHT OF BURST: 500 ft
Time to 1st minimum: NM
Time to 2nd maximum: NM TYPE OF BURST AND PIACiM'NT:
Radius to 2nd maximum: NM Air burst from balloon over

-, •Nevada soil
"CRATER DATA: No crater

CLOUD TOP KIIGHT: 6,600 ft
*l ,•. CLOUD BUII•!M IfeIGHT: NM

itt

REMAWRKS:

The activity is primarily induced activity. The on-site pattern was
Qbtained from H+1 hour ground survey readings of the Radiological
Safety Division of Reynolds Electrical and Engineering Co., Inc.,
using AN/PDR-43 and AN/PDR-3' survey instruments. No decay corrections
were necessary. The pattern is fairly reliable.
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rate contours in r/hr at H+1 hour.
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TABLE 49 NEVADA WIND DATA FOR OPERATION PLLUMBOB- LASSE

Altitude H-hour H'12A hours
(MSL) Dir Speed Dir Speed
feet degrees mph degrees mph

Surface Calm Ca lm Calm Calm
4 4,700 230 06 --.--

5,000 230 09 330 08
6,0oo 250 09 300 127,000 270 09 250 16
8,o00 270 09 250 18
,9.000 270 09 290 d1
10,000 270 09 290 23
S11,000 250 10 (295) (37)
12,000 220 05 300 31
13,000 230 09 --- --

14,o0o 24o o8 28o 21
* 15,000 230 07 ...--

16,000 200 07 260 20
17,000 180 07 --- --

18,ooo 200 07 230 23
19,000 200 10 --.--
20,000 210 17 220 21
21,000 220 17 --- --
22,000 220 17 ---..
23,000 220 15 210 23
24,000 220 16 ---
25,000 210 18 200 23
30,000 24o 14 --.--
35,000 26o 18 ---..
40,000 250 26 ---..

45,000 300 29 ---
50,000 300 24 ---..

NOTES:
1. Numbers in parentheses are estimated values.
2. Tropopause height was 42,618 ft MSL at H-hour.
3. Wind Data was obtained from the Yucca weather station.
4. At H+1 hour the surface air pressure was 873 rob, the temperature

23.3 0 C, the dew point 9.50C and the relative humidity 40%.
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OPERATION PLUMBBOB - Wil 30o.

P D_ G14T Sponsor: UCRL
rTE: T8 Jun 1957 18 Jun 1957

TIME: Ohh5 11145 SITE: NTS - Area 9&
--"- 370 08' 05" N

TOTAL YIMgLD: 10 kt 1160 02t 27" W
Site elevation: 4,230 ft

HEI}rr OF BURST: 500 ft

FIREBALL DkTA: TYPE OF BURST AND PIACEMENT:
Time to 1st min.: 10 Air burst from balloon over
Time to 2nd max.: 133 msec Nevada soil
Radius at 2nd max: NM

CLOUD TOP HEIGHT: 35 ,000 ft MSL
CRATER DATA: No crater CLOUD BOITOM HEIGHT: 25,000 ft

MSIL

REMARKS.

On-site contamination was primarily due to induced activity. The on-
site pattern was obtained from ground survey readings of the Radio-
logical Safety Division of Reynolds Electrical and E-ng'ineering, Co.,
Inc., using AN/PDR h3 and AN/PDR 39 survey instruments. The readings
were taken at H+2 hours, D+l day, D+2 days and D+3 days along eight
radial roads to determine radiation exclusion areas. The dose-rate
readings are not reliable because the induced-activity-deoay curve
is not strictly appltcable to a mixture of' fission products and
induced activities. ILcay measurements indicated a decay rate
similar to Na2' for dista-nces out to 1,200 yards from GZ. The off-site
fallout was analyzed by Program 37 of UCLA and the USWb S•pecial
Projects Section. They used actual decay data to plot the HI12+ hour
dose-rate contours. The t-"2 decay approxiation was u:.ed by NDL
to extrapolate the 11+12 hour dose-rate contours to 11+1 hour. The
times of arrival were estimated from t1he wind data.
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TABLE 50 NEVADA WIND DATA FOR OPEMATION PLUMBBOB- WILSON

Altitude Uf-hour 11+3 hours Altitude 11-hour 11+3 hours
(MSL) Dir Speed Dir Speed (KSL) Di r Spe ed Dir Speedfeet degrees mph degrees mph feet degrees mph degrees mph

Surface 340 05 340 02 28,000 220 15 ..
5,000 030 10 010 06 29,000 230 20
6,000 060 12 040 09 30,000 240 18 220 20
7,COO 080 12 060 12 31,000 240 17 --- --

8,000 070 12 070 12 32,000 230 23 ..
9,000 060 12 060 12 33,000 230 26 ... ..

10,000 060 09 060 12 34,000 240 24 ---- --

11,000 050 12 --- -- 35,000 240 22 230 21
12,000 080 09 080 06 36,000 240 22 .. .--
13,000 150 05 --- -- 37,000 240 22 ... ..
14,000 310 02 340 08 38,000 240 22 ... ..
15,000 300 05 (340) (08) 39,000 240 22 --- --

16,ooo 290 02 330 07 4o,ooo 240 24 230 25
17,000 310 09 --- . 41,ooo 230 26 --- --
18,000 290 09 320 10 42,000 240 24 ... ..
19,000 260 09 --- -- 43,000 2)0 20 ... ..
20,000 250 09 280 14 44,000 260 17 ... --

21,000 230 09 --- . 45,000 260 17 240 28
22,000 220 09 ---.. 46,ooo 260 20 ... --

23,000 220 ic 220 16 47,000 250 24 ... ..
24,C0 220 13 --- -- 480ooo 250 25 ---..

25,000 220 l4 220 17 49,000 260 24 •- ..
26,000 210 13 --- -- 50,000 260 21 260 21
27,000 210 12 ... .. 51,000 260 16 ... ..

52,000 260 13 ... ..
53,000 260 10 ... ..
54,0oo 260 1]0 ---.

NOTTES:
1. Numbers in parentheses are estimated values.
2. Tropopause height was 40,OOO ft MSL at 11-hour.
3. Wind data was obtained from the Yucca weather station.
4. At 11-hour the surface air pressurc was 882 mb, the temperature 17.000,

the dev point 2.80C and the relative humidity 38%.
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OPEMXTION PLUMOBBOB Pri scilla

DPDT GMr 3ponsor: LAbl - DODi DATE: 24 Jun 1957 24 Jun 1957 '
JTIM: 0630 1330 SRTM3: NTS - Aw- Frenchman's Flat

0037u 1,7 53 N

TOTAL YIELD: 37 kt i16 0 55' 4h" w
Site elevation: 3,076 ft

HEETGIGfH OF BURST: 700 ft

FIREBALL fl\TA: TYPE OF BURST AND PLAChvIEM":
Time to 1st minimum: NM Air burst from balloon over
Time to 2nd maximum: 202 to 225 msec Nevada soil
Radius at 2nd maximum: NM

CLOUD TOP HEIGHT: h3,000 ft MSL
CRATER DATA: No crater CLOUD BOTTOM H}EIGHrT: 2LOOO ft MSL

REMARKS:
On-site contamination was due primarily to induced activities. The on-site

dose-rate contours were obtained from ground survey readings of the Radiological
Safety Division of Reynolds Electrical and Engineering Co., Inc., and from
aerial surveys of a scientific project using AN/rDR 39 and AN/PDR 43 survey
instruments. The readings were taken at H+2 hours, H+6 hours, D+l day, D+2

days and D+3 days along eight radial roads to determine radiation exclusion
areas. The induced activity decay curve for Nevada soil was used to ex-
trapolate the dose rate r'eadings to 11+1 hour. The dose-rate readings are
not reliable because the induced activity decay curve is not strictly
applicable to a mixture of fission products and induced activities. Decay
measurements indicated a decay rate similar to Na 2 for distances out to

1,200 yards from ground zero.

The off-site fallout was analyzed by Program 37 of UCLA and the USWB

Special Projects Section. They used actual decay data to plot the H+12 hour
dose-rate contours. The t-'* 2 decay approximation was used by NDL to ex-
trapolate the 11+12 hour dose-rate ccrLours to 11+1 hour. The intensity contours

are based on ground and aerial .urvey data, but the shapes of the close-in
contours were estimated due to lack of data. The estimation of time of
arrival was done by using mt isured arrival times at known points
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TABLE 51 NEVADA WIND ATA FOR OPFEATION PLUMBBOB- PRISCILLA

SAltitude J•+1 hour 11+4 hours Altitude 11+1 hour 11+4i hours
Si MSL) Di r_ Speed Dir Sed (MSL) Dir Spee.d Dir Speed

ifeet degre,:s mph degrees mph feet degrees mph degrees mph

Surface Calm Calm 180 05 29,000 250 20 -- .--
4,000 Calm Calm 180 09 30,000 250 20 250 15
5,000 220 03 190 09 31,000 250 18 --.--
6,000 220 07 210 09 32,000 260 16 ---..
7,000 220 07 229 07 33,0co 280 12 ..
8,ooo 230 09 220 07 34,ooo 260 15 -- .--
9,000 240 09 210 07 35,000 240 15 250 14

i0,000 230 09 210 08 36,000 240 20 --- --

11,000 230 07 -- .-- 37,000 240 23 - - .
12,000 230 08 24o 07 38,000 24o 26 ..
13,000 210 09 .. 39,000 240 32 ..
14,000 210 08 240 05 40,000 250 41 260 52
1.ý,000 220 07 (250) (o6) 41,ooo 26o 46 --I 16,o00 240 08 260 07 42,000 260 49 0.
17,000 26o 12 .. 43,000 260 51 ..

" 18,000 250 13 240 16 44,oo0 250 51 --.--
20,000 260 09 240 14 45,000 250 52 250 6)o
21,000 250 06 -. 46,000 260 51 ..
22,000 230 05 .. 47,000 260 48 ..
23,000 2110 05 230 14 48,0OO 260 h 6 --.. -
24,000 25C 08 .. -- 49,000 260 45 --.--
25,000 250 09 240 16 50,000 270 40 270 40
26,000 250 10 .. 51,000 270 29
27,000 250 16 .. 52,000 270 29 ---..
28,000 250 17 ---.. 53,000 270 29 -- -

54,655 270 29 ..

NOTES:
1. Numbers in parentheses are estimated values.
2. Tropopause height was 49,212 ft MISL at H-hour.
3-. Wind data was obtained from rawinsonde observations at the Yucca Wcather

Station and this data was supplemented by observations below 5,100 ft
MSL over ground zero.

4. At H-hour the surface air pressure was 909.5 mb, the temperature 17.5
. 1PC, the dew point -0.6 0 C and the relative humidity 29%.
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OPEATION PLUMBBOB - Coulomb A Safety Axperiment

Sponsor: LASL
C DATE: 1 Jul 1957 1 Jul 1957

TIME: 1030 1730 SITE: NTS -AreaO3 H
1160 01' 33"W

Site elevation: -4000 ft

HEIGHT OF BUIST: Surface.

TYPE OF BURST AND PIACE3EMM,
Surface burst on Nevada soil

CLOUD TOP HEIGMI', 1,000 ft
CLOUD BOTTOM ID-1GIHT: NM

REHMARKS:

An extensive alpha survey was carried out in the area within a 50-yard
radius of ground zero. A general level of 15,000 c/m/55 cme was detected
in this area

*2t
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OPERATION PLUMBEOB - Hood

PDT GMT Sponsor: UCRL
DATE: 5 Jul 1957 5 Jul 1957
TIME: 0440 114o SITE: NTS - Area 9a

370 o8, 05" N
TOTAL YIELD: 74 kt 1160 02t 27" W

Site elevation: 4,230 ft

FIREBALL DATA: HEIGHT OF BURST: ,500 ft
Time to ist minimum: NM
Time to 2nd maximum: 276 to 280 msec TYPE OF BURST AND PIACFXENT:
Radius at 2nd maximum: NM Air burst from balloon over

Nevada soil

CRATER DATA: No Crater
CLOUD TOP HEIGHT: h8,000 ft MSL
CLOUD BOTO0M HEIGIM: 35,000 ft MSL

On-site contamination was due primarily to induced activities. The
on-site dose rate contours were obtained from ground survey readings
of the Radiological Safety Division of Reynolds Electrical and Engineering
Company , Inc., using AN/PDR 39 and AN/PDR 43 survey instruments. The
readings were taken at H+l hour, 1146 hours, D+l day, D+2 days and D+3
days. The neutron induced-activity-decay curve for Nevada soil

was used to extrapolate the dose-rate readings to H+l
hour. Few readings were taken to Lhe north and east of ground zero
because of rough terrain and numerous brush fires ignited by the
detonation. The off-site fallout was analyzed by Program 37 of UCLA
and the USWB Special Projects Section. They used actual decay data
to plot the 11+12 hour dose-rate contours. The t- *" decay approximation

A. was used by NDL to extrapolate the 11+12 hour dose-rate contours to H+l

hour. The fallout pattern is based on ground and aerial survey data.
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TABLE 52 NEVA1M WIND EATA FOR OPERATION PLUMBBOB- HOOD

Altitude H-hour Altitude UI-hour
(MSL) Dir Speed (MSL) Dir Speed
feet degrees mph feet degrees mph

Surface Calm Calm 29,000 200 18

5,000 320 02 30,000 200 20
6,000 200 05 31,000 200 24
7 ',000 200 08 32,000 210 26
4,000 180 09 33,000 210 31

9,000 170 12 34,000 220 21
10,000 160 12 35,000 230 22

12,000 150 14 36,OOO 220 25
13,000 160 17 37,000 210 24

14,OO0 170 23 38,OO0 210 23
15,000 180 30 39,000 210 25
16,000 180 33 40,000 210 26
17,000 180 33 41,000 210 26

18,000 180 24 42,000 210 28
19,000 180 17 43,000 220 32
20,000 180 12 44,000 220 36
21,000 210 09 45,000 220 39
22,000 220 09 46,000 220 39
23,000 220 12 47,000 220 38
"24,000 230 13 48,00o 230 36
25,000 230 10 49,,O0 230 32
26,OOO 220 10 50,OCO 230 28
21",000 190 12 51,000 230 23
28,000 190 14 52,000 230 22

53,000 220 22
54,000 230 22

NOTES:
1. Tropopause height was 53,149 ft MSL at H-hour.
2. Wind data was obtained from the Yucca weather station.
3. At H-hour, the surface air pressure was 876 mb, the temperature

21,OC, the dew point -3.3 0 C and the relative humidity 19%.
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OPERATION PLUMBBOB - Diablo

P1IY GM4T Sponsor: UCRL,
DATE: 15 Jul 1957 15 Jul 1957S
FTIR: 0430 1130 SITE: NTS - Area 2b

370 09' 01" N
TOTlAL YIFM•D: 17 kt 1160 06' 31" W

Site elevation: 4,469 ft

FIREBALL DATA: HEIGHT OF BURST: 500 ft

Time to 1st minimum: NM
Time to 2nd maximum: 250 to 265 msec TYPE OF BURST AND PLACMEMN:
Radius of 2nd maximum: NM Tower burst over Nevada soil

CRATER DATA: No crater CLOUD TOP HEIGHT: 32,000 ft MSL
CILUD BOTTOM HEIGHT.V: 20,000 ft. MSL

S'• flBRv1A1KS: i

No on-site fallout pattern wa. obtained from ground survey readings

* obtained by the Radiological Safety Org--nization usin:g AN/PDR 3 aend
AN/PDR 43 survey instruments. The readings ve:e take2. along 4 radil,
roads at H41 hour and along 6 radial roads at 11+7 hoirs, D-41 day,
D+2 days, D43 days, and D+1k days. The t- 1 ,2 decey approzimtion was
used by NMl to 2xtrapolate the dose-rate readings to KI+1 hour.

The off-site fallout was analyzed by program 3( of UCLA. A.tuai.
decay data were used to plot the, H+12-hour dose-rýate contours. The
t- 1 *2 decay approximation was uz,-d by NiL to extrapolate the 11+12-hour
dose-rate readings to 11+1 hour. "The shape of the fallout pattern on
the western edge was estimated and may be too far to the west. The
lack of roads and bad ground features precluded the collection of data
in this area. Arrival times after six hours were estimated ori the
basis of the measuied arrival timn.s and the use of calculated trajectories"
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TABLE 53 NEVAtA WIND DkTA FOR OPERATION PLUMBIOB- DIAB0

Altitude H-hour H+3 hours Altitude H-hour Ht+3 hours
(MSL) Dir Speed Dir S§Eed (MSL) Dir Speed Dir Speed
feet degrees mph degrees mph feet degrees mph degrees mph

Surface Calm Calm Calm Calm 30,000 280 10 250 06
5,000 220 05 210 02 31,000 290 13 ---..

6,ooo 220 07 200 06 32,000 290 14 -..--

7,000 220 08 190 07 33,000 290 14 ---..

8,000 220 10 180 06 34,000 290 14 ... ..
9,000 220 08 160 10 35,000 280 14 270 20

10,000 200 07 160 10 36,000 270 16 --- --

11,000 170 07 --- -- 37,000 270 17 ... ..
12,000 190 07 180 09 38,000 260 17 ---..

13,000 200 07 --- -- 39,000 260 17 --- --
14,000 210 09 210 13 40,000 260 17 240 16
15,000 220 09 (220) (10) 41,090 260 16 --- --

F 16,000 210 07 230 08 42,000 260 14 ... ..
17,000 210 07 --- -- 43,000 240 .14 ---..

18,000 210 07 210 10 44,000 220 1 ---.. .
19,000 230 07 ... .. 45,000 230 16 250 16
20,000 250 09 230 09 46,000 240 18 --- --

I, 21,000 270 09 - -- 47,000 260 22
22,000 280 08 ... .. 48,ooo 250 21 ... ..
23,000 290 07 280 07 49,0O0 260 18 ---..

24,o0o 300 07 --- -- 50,000 260 15 24o 08
25,000 300 12 290 05 51,000 260 12 ---..

26,000 300 1- .. 52,000 210 07 ..
27,000 300 13 ---.. 53,000 190 07 ---...

28,000 300 12 ... ...
29,000 290 ,12 ... ..

NOTES}:

1. Numbers in parentheses are estimated values.
2. Tropopause height was 43,000 ft MSL at H-hour.
3. Wind data was obtained from the Yucca weather station.
4. At H-hour the surface air pressure was 864 rb, the temperature 23.1 0 C,

the dew point -0.8 0 C and the relative humidity 20%.

2I

S. . . . . . .. . ..... • .. . ...• ::, , ! 2•• • .•: . •.X, S• , 2



SCALE

010 20 30
miles

K ~Rise rate: 5OO0ft/hr

12.5.5

289*

7*5r17.i--5



IAM

OPERATION PLUM•OB - John

PIE am Sponsor: DOD
ATE_: 19 Jul 1957 19 July 1957

TIQ: 0700 1400 SITE: NTS - Area 10.
--- 370 09' 38" N

TOTAL YIELD: -2 kt 1160 03' 11" W
Site elevation: 4,290 ft

FIREBMLL DATA: MMGGT OF BURST; 20,000 ft
Time to 1st minimum: NM
Time to 2nd maximum: 46 to 55 msec TYPE OF BUST AND PIACEMENT:
Radius at 2nd maximum: NM Air burst from rocket over

Nevada soil
CRATER DATA: No crater

CLOUD TOP HEIGHT: 44,00Z ft MCL
CLOUD BOTTOM HEIGIT- NM

REMAIKS: No local fallout.
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TABLE 54 NINADA WIND DATA FOR OPERATION PLUMBTJOB- JOHN-

) Altitude It-hour 11+14 hours Altitude H-hour 11+]" hour'.
(M'L) Dir 4peed Dir Speed .(I..L,) Dir S'peed Dir Speed
feet degrees mph degrees mph feet degrees mph degrees mph

Surface Calm Calm 180 14 29,003 200 24 ---
5,000 180 09 190 16 30,000 190 24 190 33
6,000 180 12 200 20 31,000 180 26 --- --
7,000 190 21 200 20 32,000 190 29 ... ..
8,ooo 180 214 19o 20 33,o00 200 32 ... ..
9,000 18o 24 190 20 34,0oo 190o 26 --

10,009 180 214 180 20 35,000 190 44 210 44
11.,000 180 28 --- -- 36,000 190 48 ...
12,000 170 16 180 25 37,000 190 49 ---..

13,000 180 15 --- 38,000 200 49 ... ..
114,000 180 15 200 29 39,000 200 52 ---..

.,o000 19o 15 (200) (29) 40,000 200 55 200 50
16,000 190 17 200 29 41,000 200 54 .. .
17,000 200 17 4. 42,000 200 54 --... .
18,000 200 18 210 25 43,000 190 56 ... ..
19,000 210 16 --- . 144,ooo 200 5 4 --- .
20,000 210 17 220 22 45,000 220 48 210 32
21,000 210 17 ... .. 46,0OO 220 42 ---
22,000 210 20 --- 47,000 220 36 - .. ..
23,000 210 22 220 22 48,000 220 35 ..

S24,)000 200 22 .. .. 49,ooC 2-10 33 ---...

25,000 200 21 200 21 50,000 210 ?5 210 33S26,000 200 21 ... . '5,00 210 36 '•
27,000 190 22 --- 52,000 210 29 ---
28,000, 190 23 ... .. 53,000 200 25 ---..

NOTES: S~i1 I. Numbers in parentheses are estimated values.•

2. Tropopause height was 47,500 ft MSL at H-hour.
3. Wind data was obtained from the Yucca weather station.
4. At H-hour, the surface air pressure was 868 mb, the temperature

22.1Cp the dew point 1.3 0 C and the re'ative humidity 25%.
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OFMATION PLU?.BOD - Kepler
PDT GMT; Sponsor: LS

DATE: 24 July 1957 S orJuly 1957
TIME: 04 50 1150 SITE: NTS - Area 4

370 05' N
TOTAL YIFMD: 10 kt l16D 06' W

Site elevation: 4,309 ft

FIREBALL DATA: HEIGHT OF BHUST: 500 ft
Time to ist minimum: NM
Time to 2nd maximum: 62 msec TYPE OF BURST AND PIACME4NT:
Radius at 2nd maximum: NM Tower burst over Nevada soil

CRATER DATA: No crater CLOUD TOP 11EIGHT: 28,000 ft MSL
F CLOUD BOTTOM HEIGI•T: 20,000 ft MSL

1~

REMARKS:

The on-site fallout pattern was obtained from ground survey readings of
the %diological Safety Division of Reynolds Electrical and Engineering
Co., Inc., using AN/PDR •-9 and AN/PDR 43 survey instruments. The readings
were taken at H+6 hours. 1)+I day, D+2 days, D+3 days, and D+5 days along
eight radial roads to deŽtcrmine radiation exclusion arias. The reliability

, • of the extrapolated dose-rate readings is questionable because of the un-

._certainty in decy rates. The t-1,2 decay approximation was used to ex-=) • trapolate the dose-rate readings to H+I hour.

The off-site fallout was analyzed by the USWB Special Projects Section.
' The t"1*2 decay approximation was used to extrapolate the dose-rate readings

to H+1 hour. The fallout pattern is not reliable. There were discrepanciesin the several monicor runs.
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TABLE 55 NEVADA WIND DATA FOR OPERATION PLUMB]OB- KEPLER

Altitude fl-hour 1146 hours Altitude H-hour 1146 hours
(MST.) Dir Speed Dir Speed (MSL) Dir Speed Dir Speed .
feet degrees mph degrees mph feet degrees mph degrees mph

Surface Calm Calm 110 13 31,000 230 22 --- .. 2

5,000 020 02 120 20 32,000 230 24 ---..

6,0OO 060 07 130 20 33,000 230 24 ---...
7,000 20 03 120 14 34,000 220 25 ..
8,0OO 150 05 140 07 35,000 220 29 210 33
9,000 170 06 150 10 36,ooo 220 37 .f '.0,000 210 06 140 12 37,000 230 39 ... ..

11,000 14o 07 --- -- 38,000 230 41 ---..
12,000 070 12 100 08 39,000 220 43 .... ..
13,000 100 07 --- -- 40,000 220 41 210 68
14,ooo 130 12 110 14 41,000 220 40 ... ..15,000 090 15 (140) (12) 42,000 210 41 ---..

r. 16,000 090 16 180 09 43,000 210 43 ... ..
17,000 080 16 --- -- 44,o0o 220 4o --- --
18,000 100 07 200 14 45,000 230 38 230 40
19,000 150 05 ---.. 46,ooo 230 32 ---..

"20,000 230 07 1.80 09 47,000 230 31 ... ..
21,000 230 07 ... .. 48,000 230 31 ..- ...
22,000 250 10 ... .. 49,000 230 31 ... ..
23,000 270 14 18o 16 50,000 24o 28 24o 25
24,000 250 09 --- -- 51iDJ00 250 24 .. ..--
25,000 260 10 200 16 52,000 250 20 ... ..-
26,000 250 12 ... -- 53,000 260 16 --- --
27,000 230 ý.3 --- - 55,000 280 08 200 15
28,000 230 15 ... ..
29,000 230 18 ---..

30,000 230 20 200 20

NOTFS:
1. Numbers in parentheses are estimated.
2. Tropopause height was 33,3o' ft MSL at H-hour.
3. Wind data was obtained f±.m the Yucca weather station. J

4. At 11-hour the surface air pressure was 865 mb, the temperature 21.o0C,
the dew point -5.0 0 C and the relative humidity 22%.
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OPEMATION PLUMBBOB - Owens

rPDT GMT Sponsor: UCRL
]DATE: 25 July 1957 25 July 1957
'nTIME: 0630 1330 SITE: NTS - Area 9b.

370 o8' 05'" N
TOTAL YIELD: 9.7 kt 1160 02' 27" W '

Site elevation: 4,215 ft

ItEIG1T OF BURST: 500 ft..

FIREBIL DATA: TYPE OF BURST AND PLAC•4ENT:
Time to lst minimum: NM Air burst from balloon cve'.
Time to 2nd maximum: 94 msec Nevada soil
Radius at 2nd maximum: N1M

CLOUD TOP HEIGHT 35,000 ft MSL
CRATER DATA: No crater CLOUD BOTTOM hU':IGHT. 20,000 ft IVL

RINARKS:
On-site contamination was due primarily to induced activity. The pattern

was obtained from ground survey readings of the Radiological Safety Division
of Reynolds Electrical and Engineering Co., Inc., using AN/PDR 39 and
AN/PDR 43 survey instruments. The readings were taken at H+I hour, H+6
hours, D+I day, D+2 days, D+3 days and D+5 days along eight radial roads
to determine radiation exclusion areas. The doje. rate readings were ex-
trapolated to 11+1 hour by the generalized decay curve Cor neutron-induced
activity in Nevada soil. T'he extrapoluted dose rates

* are not very accurate because of uncertainty in decay rates.
The off-site fallout was analyzed by the UOWB Special Projects Section.

The t-1 " decay approximation was used to extrapolate the dose-rate readings
to H+1 hour. Most of the pattern attribufted to Owens was in an area
"relatively free from residual contamination. :oitzman debris was to the
west and Diablo debris to the east, but ounl or. the fringes of the Owens
fallout is there much uncertainty in th.. analy~ls. Widely scattered showers
occurred throughout most of Nevada on D-day and D+I day.
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TABLE 56 NEVADA WIND DkTA FOR OPERATION PLU4BBOB- OWENS

Altitude H-hour iI+44 hours Altitude H-hour 11+4!- hours
*(MSL) Dir Sp~eed Dir 9peed MNL Dir Speed Dir S et-d

ieet degrees mph degrees mph feet degrees mph degrees mph

Surface Calm Calm 120 05 30,000 220 35 200 38
5,000 320 03 140 05 31,000 220 26 - --
6,000 040 o4 170 05 32,000 210 32 - ..
"7,000. 140 06 210 07 33,000 210 35 ... ..
8,000 160 08 210 07 34,000 210 38 --- --

9,000 170 14 210 12 35,000 210 49 210 54
10,000 170 16 210 17 36,000 210 53 ... ..

.11i,000 170 20 --- - 37,000 210 47 ---

12,000 070 12 200 29 38,0oo 220 45 ... ..
13,000 170 22 --- -- 39,000 240 51 . -.. .
14,o0o 16o 22 180 26 4o,000 230 43 230 41
15,000 160 23 (18o) (25) 41,000 230 :J6 .. .
16,000 160 24 170 24 42,000 230 3' ... .--
17,000 16o 24 , -- 43,000 230 37 ... ..
18,000 170 22 160 24 44,000 230 39 ... ..
19,000 170 23 --- 4 5,000 230 4 220 31
20,000 1L0 20 180 23 46,000 230 41 - ..
21,000 2.10 14 --- -- 17,000 240 41 ---..

22,000 210 15 --- -- 48,000 240 33 -.. ..
23,000 200 16 180 17 49,000 240 28 --- --

24,000 210 17 --- -- 50,000 240 21 200 24
525, 000 210 18 200 17 51,000 210 15 --- --

26,ooo 220 18 ---.. 52,000 180 09 ... ..
27,000 220 20 ... .. 53,000 170 15 --- --
28,000 220 20 ---.. 55,000 --- -- 220 15
29,000 220 20 --- -

NcOTES:
1. Numbers in parentheses are estimated values.
2. Tropopause height was 49,300 ft MSL at lI-hour.
3. Wind data was obtained from the Yucca weather station.
4. At H-hour the suwface air pressure was 871 mb, 'the temperature 20.OoC,

the dew point -3.60C and the relative humidity 20%.
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OPEATION PLUMBEB - Pascal A Safety Experiment

PDT GMT Sponsor: LASL
DATE: 26 July 1957 26 July 1957
TIME: 0100 0800 SITE: NTS - Area 3J

370 03' 03" N
1160 01' 56" W

"Site elevation: - 4,050 ft

HEIGHT OF BURST: -500 ft
Unle rground

TYPE OF BURST AND PLACeMENT:
CLOUD TOP HEIGHT: 5,500 ft MSL Subsurface burst. Partially
CLOUD BOTTOM HEIGhM: NM stemmed well. Device located

at the bottom of a cased 200
ft hole with a 50 ft block of
concrete above it and an open
space up to a heavy concrete
cap at the top.

I REMARKS:

The on-site fallout pattern was obtained from ground survey readingsSt of the Radiological Safety Division of Reynolds Electrical and Engineering

Co., Inc., using AN/PDR 39 and AN/PDR 43 survey instruments. The readings
were taken at H+8 hours, D+l day, and D+2 days along four radial line~s to
determine radiation exclusion areas. The t-1,2 decay approximation was
used to extrapolate the dose-rate readings to H+i hour. The fallout pattern
is not reliable because only a few readings were taken. Heavý alpha

I. contamination was detected in a strip about 200 yards w'ide and 2000 yards
long within the 12 r/hr contour.

30I3
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OPERATION PLUCMBOB - Stokes

Pf_ onT Sponsor: IASL
DrTE: 7 Aug 1957 7 Aug 1957
"TIME: 0525 1225 SITE! NTS - Area 7b

- 370 5 12 " N

TOTAL YIELD: 19 kt 11601' 25" W
Site elevation: 4,186 ft

FIREBALL nATA: IEIGll OF BUST: 1,500 ft.

Time to ist minimum: NM
Time to 2nd maximum: 160 msec TYPE OF BURST AND PIACEKWT:
}Radius at 2nd maximum: NM Air burst from balloon over

#• Nevada soil
CRATER DATA: No crater

CLOUD TOP HEIGHT: 37,000 ft LSL
CLOUD BOTTOM HEIGHT: 27,000 ft IISL

I

F i
!I

.I, MRK•IS:

On-site contamination - due mrimarily to induced activity. The pattern
was obtained from ground survey ra bdings of the Radiologicai SafetySDivision of Reynolds ElectricP1 and Enginee.ring Co., Inc., usingAN/PDR 39

Sand AN/PDR 43 survey .instruments. The rvadin6c were taker. at H-42 h'our, H+6
Shours, D+I day, D+2 days D+3 days and D+5 days along radial lines to •

determine radiation exchil.ion &,.vas. The dose-rate readings wern. extrapolated
Sto H+I hour by the general induiced activ-ity decay curve fnr Nevada soil

SThe off-site fallout was analyzede by th.• kSo.1 Special Projects Section.

The t-•'s decay approximation tias useCd to extrapolate the dose-rate
readings to H+l hour. "The fallout pal.!&ern attributed to 3izt Stokes
is on the fringes of fallout from two previous tower bursts (Boltzman
and Diablo) and is rathe? uncertain"
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TABLE 57 NEVADA WIND BATA FOR OPERATION PLUMBBOB- STOKES

Altitude H+1 hour Altitude 11+1 hour
L .Di r Speed (SL) ir- Speed

feet degrees mph feet degrees mph

Surface Calm Calm 29,000 220 72
S5,000 200 02 30,000 200 76

6,000 200 06 31,OOO 200 76
7,000 140 07 32,000 200 76
8,000 100 09 33,,000 200 76
9,000 150 07 34,O00 230 72

10,000 160 09 35,0 200 80
11,000 170 12 36,000 200 79
12,000 180 17 37,000 200 84
13,000 190 2C 38,00o 200 98
14,000 190 29 39,OCO 200 101
15,000 i8o 31 40,0OO 200 105
16,000 170 38' 41,OOO 200 87

S17,0OO 180 39 42,000 210 69
18,000 180 44 43,ooo 20 77
19,000 180 46 44,000 200 84
20,000 180 47 45,000 210 75
21,000 180 47 46,0oo 210 60
22,000 180 53 47,OOO 21C 59
23,0OO 180 50 48,000 210 56
24,ooo 180 51 49yoo0 210 50
25,0OC 190 55 50,000 200 43
26,000 190 6i. 54,472 200 28
27,0OO 200 69
8, 0OO 200 73

NOTES:
1. Tropopause height was 46,800 ft MSL at 11-hour.
2. Wind data was obtained from the Yucca weather station.
3. At H+I hour the surface air pressure was 870 nib, the temperature

16.80C, the dew point -4.9 0C and the relative humidity 22%.

308

is ,-



475

42,5

F. I 3 3 l.5

SCALE
220 020 40 60

17. miles
Rise rate: 5000ft/hr

M514 4

12.5
7.5

S(4186ft)

14+1

Figure 197. Hodographs for Operation PIUB1B6-B - Stokes.

309

.4 . . . •. . .. •I,.,

- , "• -•, ,• •;A•:•E•••••,..•'.,,,.•.



OPEATION PLUI4BBOB - Saturn Safety Experiment

PDT GMT Sponsor: UCRL

DATE: 9 Aug 1957 10 Aug 1957
TIME: 1800 0100 SITE: NTS - Area 12-c

-- 370 1].' 38" N
1160 02' 00" W

HEIGHT OF BURST: -128 ft

TYPE OF BbUST AND PLACFX0ET:
Subsurface burst - Tannel
in Nevada soil

CLOUD TOP HEIGHT: NM
CLOUD BOTTOM HEIGHT: NM

REjARKS:

No fallout.
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OPERATION PLtUBBOB - Shasta

SD"I G74T Sponsor: UCRL••:.;:'• .' • DoT : 18 Aug 1957 18 Au 1957• ,

tz TIME: 0500 1200 SITE: NTS - Area 2a
37- 07' 0 4" N

TTAL YIELD: 17 kt 1160 06' 23" W
Site elevation: 4,38"7 ft

FIREBALL DATA: HEIGHT OF BURST: 500 ft
Tire to 1st minimum: NM

a Time to Pnd maximum: 220 k 255 msec TYPE OF BURST AND PLACEINT:
,Radiu-. at 2nd maximum: NM Tower burst over Nevada soil

CRATER IATA: No crater CLOUD TOP HEIGHT: 32,000 ft MSL
CLOUD BOIOM HgiGhW-: 16,000 ft MSL

• REMARKS:

The on-site fallout pattern was obtained from ground survey rendings of
the Radiological Safety Division of Reynolds Electrical and Engineering
Co., Inc., using AN/PDR 39 and AN/PDR 43 survey instruments. The readings
were taken at H+3 hours, H+6 hours, D+1 day, D+2 days and D+3 days along
6 radial lines to determine radiation exclusion areas. The t-1 "*2 decay
approximation was used to extrapolate the dose rate readings to H+1 hour.

The off-site fallout was analyzed by Program 37 of UCLA and the USWBSSpecial Projects Section. They used actual decay data to plot the H+124

hour dose-rate contours. The t' 2  decay approximation was used by NDL
to extrapolate the H+12 hour dose-rate contours to H+l hour. Rainout
occurred in the Alamo-Hiko, Nevada area as well as in the Linccln Mine
Area. The fallout pattern is the result of the subtraction of Diablo
residual activities from measured data. Arrival times after six hours,.,

were estimated from the wind data.
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TAMj 58 NEVADA WIND IATA FOR OPERATION PLUMB3OB. SHASTA

Attae Hou +AhrsAltitude $ -hour Hi+5~ hours
(M Y' D~r'.r ..Speed Dir. Spe Id, -(MBL) .-Dir_ Speed Dir eci
feet degreýts .% phý degjrees mph feet degrees. mph degrees 'mph

Surface C~alm 'Calm, 18o o8 30,000 260 110 210 10
.1*5,000 200 05 80 09 31,000 250 14 --- -

6,000 2.20 10 200 12 32,000 240 17 - ~ -

T,000 220 14 2!00 12 33,000 240 21 --- -

8)000 230 15 210 12 34,000 240 23 --- -

9,000 220 15 210 09 35,000 24o 26 230 21
10,000 220 13 190 09 36,000 240 30 -- -

.11,.000- 190 07 --- -- 37,000 .240 32 --- -

12,,000 150 09 170 16 38,000 240 38 -- -

13,000 140 10 -- -- 39,000 240 41 - -

14,000 3.40 12 180 16 40,000 240 45 240 53
15,-000 150 10 (170) (21) 41,000 240 50 --- --

16,0 15 14 70 26 42,000 240 5
17)-0 150 18 -- 43,000 240 54 -- -

18B,Uoo 150 1 180 28 44,ooo 24o 54 --- -

19;O00 .140ý 12 --- -- 45,030 240 52 250 52
9920900 130, 12 180 21 46,000 250 51 --- --

21,000' ~.50 05, --- -- 47,000 250 45 --- -

22,000'! 240,. o.5 -- 48,ooo 250 41 -- -

li,23,P010 280 07 180 08 49,900 260o. 36 --- -

24,+000 300 071 --- -- 50,000 260 29 260 13
25.,000 300 08 210 05 5 1, 000 270 24 ----

* V 26,000 .300 08 --- -- 52,000 280 1.8 -- -

27,000 300 07 --- -- 53.,000 300 13 -- -

28,000 290 07 -- -

29,000 M7 07

NOTES:
W.Nmbers in part-ntheses art- estimated valwuý,.

2. Tropopauise height w'as 49,I800 ft M$1 at 11-hour.
3. Wind data was obtained from the YIucca weather station.
4. At H-hour the surface air pressure was 866 mb., the temperatu~re 26.40C,

the dew point 8.9CC und the relative humidity 33%.
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OPERATION PLUMBDOB - Doppler

PDT __ _T Sponsor: LASL
DATE: 23 Aug 1957 23 Aug 1957
-TI: 0530 SITE: NTS - Area Ta N

37v 05' 12" N
TOTAL YIELD: 11 kt 1160 O1' 25" W

Site elevation: 4,230 ft

HEIGHT OF BURST: 1,500 ft

FIREBWL DATA: TYPE OF BURST AND PLACEMENT:
Time to 1st minimum: NM Air burst from balloon over
Time to 2nd maximum: 122 to 125 msec Nevada soil
Radius at 2nd maximum: NM

CLOUD TOP HEIGHT: 38,000 ft MSL
CRATER DATA: No crater CLOUD BOT10M HIEIGHT: 23,000 ft MSL

REM4ARKS:
The contamination was due primarily to induced activity. The on-site

pattern was obtained from ground survey readings of the Radiological Safety
Division of Reynolds Electrical and Engineering Co., Inc., using AN/PI 39
and AN/PDR 43 survey instruments. The readings were taken at H4 hour,
H46 hours, D+I day and D+3 days along eight radial roads to determine
radiation exclusion areas. The dose-rate readings were extrapolated to H+I
hour by the general induced activity-decay curve for Nevada soil

The off-site fallout was analyzed by the USWB Special Projects Section.
- The t-' decay approximation was used to extrapolate the dose-rate reidings

to H+l hour. "Some of the radioactivity is believed to be from Shot Shasta.
The pattern interpolated between the burst site and the Nevada Route 38

* (approximately 80 miles downwind) can only be a rough approximation in the
absence of measurements, but its orientation, at least, is consistent with
the wind annlysis"

316

T,717



40000

1000

0.0

01

U 0,

IO -

Distono. From GZ, yards
Figure 201. Operation PLUKW3OB - Doppler.

On-site dose rate contours in r/hr at 11+1 houar.

317



too, ,-0',oo
01

•o 14 -Of'

,to "

* ta. ' __" oo.ooa/
"14 - t " -- I a _

1003. -]P,-

S• *' -. •

1 '- 0.1, I?3 a

go--

,o . *"•, .*_.

i0 :-- *-, :AI',

j .. ~IT..r I

5 -

t0 0 ; 40tot oo 10 4

Disteatel from 62, $1l181lMIG I Mie

Figure 202. Oper'ati.ont )?L K B -Doppler .
O t-ie dose rate conlours in-•h"a ÷ or

318

|I



TABLE S9 NEVADA WIND DATA FOR OPERATION PLWKMB- DOPLE

Altitude Il-hour 11+3 hours Altitude HI-hour H+3 hours.,(MST,) Dir S eed Dir Spced Dr I

feet degrees mph deGrees mph feet degrees mph degrees qph

Surface Calm Calm Calm Calm 29,000 230+ 50 ... ...
5, 000 Calm Calm Calm Calm 30,000 230 50 230 43
5,685(BH) Calm Cal' --- .. 31,000 230 50 ... ..
6,000 Calm Calm Calm Calm 32,000 210 50 .. .
7,000 220 03 Calm Calm 33,000 210 51 ---..

8,000 220 08 Calm Calm 34,000 220 58 --- --

9,o000 180 12 080 05 35,00oo 220 58 220 48
10,000 160 16 130 08 36,000 2.?0 58 --- --

11,OO0 100 20 --- -- 37,000 220 58
12,000 110 14 150 12 38,000 210 61 -.-.-

13,000 110 14 --- -.. 39,000 210 63 ...
14,000 14o 12 130 12 40,000 220 65 220 64
15,000 170 09 (16o) (13) 41,000 220 67 . ... --

16,000 150 07 160 14 42,000 220 69 - --

17,000 150 09 --- -- 43,000 220 68 ... ..
18,000 170 07 170 114 44,000 220 66 --... .
19,000 190 07 --- -- 45:000 220 62 220 56
20,000 200 07 180 15 46,000 230 45 --- --

21,000 190 07 ... -- 47,000 230 45 ... ..22,000 210 07 ---.. . 4,000 230 45 --- --

23,000 200 08 200 15 49,000 230 33 ---..

24,000 200 15 --- -- 50,000 230 17 ---..I 25,000 210 21 220 23 51,500 210 10 ... ..
26,000 210 23 --- -- 52,000 200 09 ... ..
27,000 210 28 ---.. 53,000 210 13 ---
28,000 210 35 ---..

"j. Numbers in parentheses are estimated values.
2. Tropopause height was 4#2,800 ft MS3L at 11-hour.

SB3. Wind data was obtained from the Yucca weather station.

3. At H-hour the surface air pressure was 877 rb, the temperature 21.40C,the dew point 13.9PC and the relative humidity 57%.

319



4T515
47.5

42.5
42.5

3?.5 37.5

32.5 32.5 SCALE

27.5 0 20 40 60
27.5 7.5 0 miles

22.5 22.5 Nis* rate: 5OO0ft/hr

12..5h

8(4230? t), 7.5 S(4230ft). 7.5

H -Hour H .-3
F'igure 203. Hodographs for Operation PLUKBBOB -Doppler.

'* .~320

. . . . . . . .... ..



I OPMATION PLUIMB - Pascal B Safety Experiment

P DT GMT Sponsort LASL
WE: 27 Aug 1957 27 Aug 1957

I TIME: 1535 2235 SITE: NTS - Area 3-d
'3"-- - 02 56" N

"i16 02' W
Site elevation. 4,050 ft

SHEIGHT OF BURST: -500 ft
Underground

TYPE OF BURST AND PLACD=ENT:
Subsurface burst. Partially
stemmed well. D.vice located
at the bottom of a cased 2100
ft hole with a 50 ft block of
concrete above it, and an open
space up to a heavy concrete
cap at the top.

• • Eao-'AS:

'• No fallout was observad. Results of the survey indicated background

levels of beta-gamma radiation and a maximum of 300 e/m/55 cme of alphaS~ activity at one location.
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OPERATION PLUMB - Franklin Prime

SPDT GMT Sponsor: LASL
DATE: 30 Aug 1957 30 Aug 1957
TIME: 0 5 4 0 12~40 SITE: NV5 - Area 7b•,: 3T* 05' ,1.25. N
TOtaL YIELD: 4.7 kt 11- 3 01' 12" WN

Site elevation: 4,186 it

FIREB6LL =TA: HM.IGHT OF BURST: 750 ft
Time to 1st minimum: NM
Time to 2nd maximum: 91 to 92 msec TYPE OF BURST AND PIACFMEMT:
Sedius at 2nd maximum: NM Air burst from balloon over

Nevada soil
CRATER DATA: No crater

CLOUD TOP HEIGHT: 32,000 ft MM.
CLOUD BOTTOM hEIGIMr: 21,000 ft

MSL

REMARKS:
The contamination was due primarily to induced activity. The on-site

pattern was obtained fý-om ground survey readings of the Radiological
Safety Division of Reynolds Electrical and Engineering Co., Inc., using
AN/PDR 39 and AN/PDR 43 survey instruments. Me, reidin-, were taken" at H+ hour, h+6 hours, D+2 days and D+3 days aLong eight radial 'oads
to determine radiation exclusion areas. The dose-rate readings were
extrapolated to 11+1 hour by the aerial induced activity decay curve
for Nevada soil The extrapolated dose rates
are not very accurate because the induced activity decay factcr is
not strictly applicable.

The off-site fallout was analyzed by the USWB Special Projects Section.
The t'' decay approximation was used to extrapolate the dose-rate
readings to H+1 hour, "A considerable amcunt of the radioactivity

46 observed following Franklin Prim- can be attributed to residual debris
from previous tower bursts, primarily Shasta and Diablo. This residual
activity had to bo subtracted from the activity recorded. The resultirng
.0,tt.','n ,'h;iil.d bo ronfl-dcrod f.Žruly as an approximation.
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TAMJE 60 NEVADk WIND DATA FCR OPERATI0N PLUMBIX)B- FRANKLIN PRIME

Altitude H-hour H+2 hours Altitude H-hour H+2 hours
(MSL) Dir Speed Dir Speed (IvBL) Dir _§peed Dir . pe
feet degrees mph degrees mph feet degrees* mph. 'degrees mph

Surface Calm Calm Calmlmalm 29,000 230 46
4,936(BII) 340 02 - -- 30,000 220 46 220 45
5000 330 02 180 02 31,000 220 44
6,ooo 210 06 230 05 32,000 220 51 -- -

7,00 16o 12 130 09 33,000 220 54 -- -

8,000 130 14 160 14 34,000 220 54 -

9,000 140 15 160 16 35.,000 220 55 210 4
10,000 160 16 170 18 36,000 220 55 -

11,000 170 17 -- -- 37,000 220 54 - -

12,000 170 20 170 24 38,000 220 49 - - -

13,,000 180 22 --- -' 39,000 220 51i - -

14,000 180 22 180 4o 4o,Ooo 220 56 220 49
15,000 180 25 (180) (36) 41,000 220 .60 --- -

A6ooo 190 32 190 31. 42,000 220 49§-
17,000 190 33- -- 43,000 220 4-7
18,000 190 31 220 28 44,000 220 48 - - -

19,000 200 36 --- -- 45,000 220 49 240 55
20,000 210 36 210 36 46,000o 230 52 ---

21,000 210 33 -- -- 47,000 .230 47 --- -

22,000 220 33 -- -- 48,000 230 4o - - -

23,000 200 35 210 33 49,000 220 30 -

*24,000 220 35 -- -- 50,000 2200 28 210 38
25,000 220 39 230 36 51,000 220 26 ----

26,000 220 39 -- -- 52,000 220 28 --
27,000 220 40o- 53,,000 220 29 -- -

'28,000 230 44 - - -

NM]ES:
1.Numbers in parentheses are estimated values.

2. Tropopause height was 32,500 ft MSL at H-hour.
3. Wind data was obtaiined from the Yucca weather station.
.4. At H+td hours thehsurface air pressure was 868 mb, the temperature

11.00C, the dew point, -3h70C and the relative humidity 35%.
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OPERATION PLUM1OB -Smoky

PDT GMT - Sponsor: UCEL
* IWIE: .31 Aug 1957 31 Aug 1957

TIME: 0530. 1230O SITE: NTS - Area - 2c
- 370 11' 14"1 N

TfOTAL YT. tUD: 44~ kt 1160 Oh' o)0" w
Site elevation: 4,I479 ft

FIREMLL DATA: HEIGHT OF BURST: 700 ft
Time to Ist minimum: NM
Time to 2nd maximum: 245 to 275 msec T)TE OF BUR~ST AND PLACEXENT:
Radius at 2nd maximum: NM Tower burst over Nevada soil

CLOUD TOP HEIGn -38: 0 ft MSL CRATER DATA: No crater

CLOUD BO30th0M fiLEGIIT: NM

REM4ARKS:
The on-site fallout pattern was obtained from ground survey rea~dings of

the Radiological-Safety Division of Reynolds Electrical and Engineering
Co., Inc., using AN/PDR 39 and AN/PDR 143 survey instruments. The readingsI
were taken at H+8 hours, D+l day, D+3 days and D+5 days along eight
radial roads to determine radiation exclusion areas. The decay
approximation was used to extrapolate the dose-rate readings to H+l hour.
The hieher dose rates are not very reliable because several days elapsed-
before such readings were taken.

The off-site fallout pattern was obtained by "The Test Manager's Committee
for the Evaluation of Radiation Doses." This committee analyzed all avai3-A
able data and used the actual decay data obtained by the UCLA School or ~.
Medicine Atomic Energy Project to report 11+12-hour dose-rate contours.. The
t-1 * decay approximation was used to extrapolate the HI+12-hour dose-ýrate .. *

contours to H+l hour. The pattern is based on ground cand aerial survey.-
data. The time of arrival was estimated by using measured times'at k~nown
points.
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TABLE 61 NEVAWA WIND DATA FOR OPERATION PLUMBBOB-% SMCKY

Altitude H-hour H+3 hours Altitude H-hour ,+3 .hours'"D"i(SL) Dr Speed Dir Speed Speed Dir Sped

feet degrees mph degrees mph feet deerees mph degrees mph'

Surface Calm Calm Calm Calm 29,000 280 36 --
"5)000 Calm Calm 330 05 30,000 280 37 300 33
5z,179 (BH)Calm Calm - -- 31,000 .20 3
6,000 34o 06 350 05 32,000 280 36 .. .--
7,000 010 07 060 07 33,000 270 38 ... .
8,ooo 010 07 080. 09 34,0 ) 270 37 --
9,000 010 10 O4O 06 35,OOC P70 37 300 35
10,000 360 12 360 06 36,000 270 40
11,000 360 09 ... -- 37,000 2'0 44 .. .
12,000 360 07 360 05 38,000 270 43 ... ..
13,000 360 07 ... -- 39,000 270 39 ... ..
14,ooo 020 07 280 06 4oooo 270 35 250 33
15,000 34o 09 (280) (o9) 41,OOO 270 32 --- --
16,o00 290 13 280 13 42,000 270 .36 ..

17,000 280 18 --- -- 43,000 260 38 ... ..
18,000 290 22 290 20 44,000 260 35 *-... ..
19,000 290 21 --- -- 45,000 250 38 250 39
20,000 280 24 300 23 46,000 230 45 ... -

21,000 280 29 --- .. 47,000 250 4o ---..

22,000 280 29 -.. .. 48,000 260 36 ... ..
23,000 280 30 280 31 49,000 250 35 --- --

24,000 270 35 --- -- 50,000 24o 31 240 25
25,000 270 36 280 38
26,000 280 36 -.. ..
27,000 270 33 ... ..
28,000 270 31 -. ..-.

NOT~ES:
1. Numbers in parentheses are estimated values.
2. Tropopause height was 35,000 ft MSL at H-hour.
3. Wind data was obtained from the Yucca weather st,,r.Ion.
4. At H-hour the air pressure was 856 mb, the temp.rature 140C, the

dew point -3.6 0C and the relative humidity 31%.
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OPEATION PLUMMBOB - Galileo

PDT GM• Sponsor: IASL
roTE: 2 Sep 1957 2 Sep 1957
TIME: 0540 124o0 SITE: NTS - Area 1

-- 370 03' 11" N
TOTAL YIELD: 11 kt 1160 06' 09" W

Site elevation: 4,250 ft

FIREBLL DATA: HEIGHT OF BURST: 500 ft
Time to ist minimum: NM -

Time to 2nd maximum: NM TYPE OF BURST AND PLAC54ENT:
Radius at 2nd maximum: NM Tower burst over Nevada soil

CRATER DATA: No crater CLOUD TOP HEIGHT1: 37,000 ft MSL.
CLOUD BOTIMM I[IGHT: 17,000 ft MSL

V

REMAKS:

The on-site pattern was obtained from ground survey readings of the
I Radiological Safety Division of Reynolds Electrical and Engineering

Co., Inc., using AN/PDR 39 and AN/PDR 43 survey instruments. The
readings , taken r' 11+2 hours, H+6 hours, D+1 day, D+2 days and

3D+3 d'ay. a• ong eig'. -'adial roads to determine radiation exclusion
areas. C' v. dose-rate readings were extrapolated to H+1 hour by the
t-3-2 deck:;' approximation.

The off-site fallout was analyzed by-Program 37 of UCIA. Actual
decay data was used to plot the H+12-hour dose-rote contours. The
t"2' decay approximation was used by NIL to extrapolate the H+12-hour
dose-rate readings to 11+1 hour. The pattern is based on grouad and
aerial survey data. "The west edge and the chose-in portion of this

I. pattern was estimated due to the lack of data"

4-
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TABLE 62 NFVAn WIND DATA FOR OPE0 TION PLUI4BIO-- OALILUD

Altitude 11-hour H42 hours H+5 hours
(t'L) . Dir 7 Slpved DTir 3p-ed Dir
reet degrees mph degrees mph degrees m" h

Sutace Calm Calm Calm Calm Calm Calm
4,740(l!") Calm Calm ---
5,000 Calm Calm Calm Calm 130 05
6,000 230 01 Calm Calm 150 09
7,000 200 02 Calm Calm 150 128,000 170 05 m2 09 1950 10
9,000 150 05 140 15 160 08
0.50 140 05 150 15 160 07
19,000 150 07 ...
220,000 110 13 130 09
13,000 160 09 --- ..... .
12,000 160 07 040 02 030 01
12,000 6o 08 (150) (06) (160) (06)
16,000 050 09 150 05 170 03
12,000 130 09 -7- -.
18,000 130 10 150 05 0"0 3"
19,000 130 06 --- -.. -.
20,000 080 02 110 02 130 05
21,000 010 06 ... --- --
"2•,000 010 07 --- --....S23,000 010 07 o•0 02 030 07
"23,000 030 17 --- -- --- -
25,000 0780 02 110 05e6,ooo 090 09 ---. .. ... ..
27,000 070 12 020.2.00..
28,000 070 13 --- ..
;9,000 00 18 --- .--- --30. 000 070 07 OhO 05 010 05
38,000 060 07 -- --- --

32,000 040 08 12-
33,000 010 12 290.. .20.034,ooo 010 12 ... .. ... ..-
35,000 240 12 020 02 020 07

i ~3T,000 030 14 .....
38,0o0 360 14 .... .. .
39,000 340 12 ... .... .
40,000 330 07 290 09 00
50,000 260 36 190 % 250 32

1 Numberm in parentheses are estionted values.
2. Tropopause height was 39,300 ft ML at H-hour.
3. Wind data was obtained from the Yucca weather station.
4. At H-hour the surface air •ressure was 878 mb, the tempernture

15.80C# the dew point -1.5 C and the relative humidity 30%.
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OPERATION PLUBOB - lieeler

PIDr am____ Sponsor: UC1U,
DATE: 6 Sep 1957 6 Sep .1957
TI: 0545 1245 SITE: NTS - Area 9-a

370 08' 05" N
TOTAL YIIMD: 197 tons 1160 02' 27" W

Site elevation: 4,230 ft

FIREMULL DATA: HEIGHT OF BURST: 500 ft
Time to 1st mintmlim: NM
Time to 2nd maximum: NM TYPE OF BURST AND PLACidiENT:
Radius at 2nd maximum: HM Air burst from balloon over

Nevada soil
CRATER DATA: No crater

CLOUD TOP 1IEI31rT: 17,000 ft MSL
CLOUD BOT"TOM HEIGIT: 14,000 ft mmS].

MMMkRS:

The contamination was due primarily to induced activity. The on-site
pattern was obtained from ground survey readings of the Radiological
Safety Division of Reynolds Electrical and Engineering Co., Inc. using
AN/PDR 39 and AN/PDR 43 sur'vey inctruments. The readings were taken
at H+1 hour, 11+8 hours, D+l day, D+2 days and D+3 days along eight
radial roads to determine radiation exclusion areas. The dose rate
readings were extrapolated to H1+ hour by the general induced-activity-
decay curve for Nevada soil. The pattern is not reliable. The
measurements include some residual radiation from previous shots.

The fallout detected by the off-site survey could not be definitely
attributed to Wheeler, but may well have been from previous shots.

i

•iiX!336



4000---

.4 ~30o0 -

001

100

G'4

3t

33

001

-~~~~~ 
I~ I. I't [A--- -.

4.I.

41.....0



TAME, 63 NEAIA WIND DYkTA FOR OPERATION PLUGiBB0B WBEEE~R

Alitude H-hour 11+*2 hours Alti*tude 11-hou-r 1.hor
(MSL Dir Speed Dir 'Spe 7,d (M.3L) Dir Speed Dir ~~~~
f. t degrees mp ders mph feet degrees mph' degree5_ mph,.

Surface Calm Calm 330 03 29,,000 090 37
4,715(BH): 350 03 -- 30.,000 090 37 090 52
5,000 02 06 330 07 31,000 090 45 -

6,000 080 07 040' 07 32,000 090 55 -- , -

.7,000' 100 07 060 09 33.,000 090 66 -- -

:8,000 110 09 080 09 3A,00 090 70 -- -

9,000 120 12 090 13 35,000 090 71. 080ý ý7
10,0 12 13 10 6 36,000o 090 73
11,000 130 15 -.-- -- 37,000 080 -74+ -- -

12,000O 130 17 120 18 38,000o 080 70 -

13,000 1P0 17 --- -- 39,000 080 67 .-- -

14,coo 120 20 1-20 20 40)000 080 67 080 7
15ý,000 110 20 (120) (20) 41,000 080' 6( - .-. ,.

)16,000o 110 24 20 21 412,,000 o8o 6 - *-

17,000 120 29 --- -- 43,000 080 55 -. -

18,000 120 24 140 17 44,000 080 51 -

19,000 140 17 --- -- 45,000 080 . 47. 080 62
20,'000 130 16 120 12 46,000 070 45 -- -

21,000 ].30 16 -- - 7,000 070 4+0 --

22,000 120 17 --- - 48,00 00 3 --- -

23.,000 110 18 120 20 49,000 060 33 --- .

24,000 120 17 --- -- 50,000 060 33 070 .28
25,000 110 20 110 26 51000 06 32 -- -

26.,000 100 23 --- -- 52,,000 060 29 -- -

28.000 100 44 -- -

NOOTES:.
1 . Numbers in parentheses are estimated va1'zes.
2. Tropopause height was 50,200 ft HSL at Il-hatir.
3. Wind data was obt-ained from thk. Yticca weather stat ion.
4. At H-hour the surface air pressu:.Ze was 876 nib, tfiL tevmpcrature 15.0 C,

* the dew point -3.60C a'nd the relative humidity 2'5%.
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opERATI0N pLUMBBOB -Coulomb 8 Safety Experiment

PDTL ______ Sponsor: LASL
6TE Sep 957 6 Sep 1957

TIMEi: 1305 2005 SITE: .NTS ,Area 3g
370 '02 3411 N

TOTAL YIELD: 0.3 kt 1160 01' 37"1 W
Site elevation: 4 035 rt

FIREBLL DATA:
Time to 1st minimum: NM HEIGHT~ OF BURST, 3 ft
Time to 2nd maximum: NM
Radius at 2nd maximum: NM TYPE OF BURST AND PLACEMENT:

Surface burst on Nlevada'soil
CLOUD TOP HEIGHT: 18,000 ft MvSL
CLOUD FOTOM HEIGHT: _WM

REMvA~RKS:
The on-site fallout pattern was obtained f'rom ground surve-7 readir~s'

of the Radiological Safety Division of Reynolds Electrical aA Engine'ering
Co., Inc., using AN/PDR 39 and AN/PD11 4.-) survey initrzxrnents. 'The re6ading's
were taken at H4-11 rour, H+5 hours, D~l day, D+2 days, and D+3 daps. alongý
eight radial roads to determine radiation exolusion areas. The t,ý1 2

decay approximation was used to extrapole'te the dose-rate'readings to 11+1
hour. Significant alpha contamination was dete-t-ed inside the 1 r/hr
isointensity line.

The off-site fallout was analyzed by the USWB Special Projects Section
The t-"2 decay approximation was used to extrapolate the dose-rate
readings to H+l hour. Due to light winds, a large part of the fallout
was probably deposited between 07. and tthe nearest off-site -poirnts for
which monitoring data were available.
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TA~BLE 64 NEVAMA WIND DATA. FOR CPEATION PLUMBBOB- COLULMB-B

Altitude H-hour, F+1A hours
(MSL) Dir Speed Dir gteed
feet degrees mph degrees 4 mh

Sul. 050 06 120 05
;- 050 o6 120 05

5j,000 040 09 130 :05
6,000 020 .09 150 05
7,000 030 09 150 03
8,000 040 10 070 02
9,000 040 13 040 05

10,000 030 13 050 05
S12)000 020 06 07~0 05

14,000 140 05 070 09
15,000 (120) (08) (090) (08
16,000 100 12 100 08

1 8,oCO 110 18 120 02
20.,000 110 14 090 12
2.1,000 270 05 0030
d",000 010 02100 5

ý30,000 --- -- 100 57

40,000 1- -090 79
35,000 --- -1090 74
45,000 --- -- 0O 68
50,000 --- -- 080 24

NOTES:
4 1. Numbers in parentheses are estimated values.

2. Wind data was obtained f~rom the Yucca weather station.
3. Tropopause heighL was 50,000 ft, MSL.

343

-F77~
..... ...



47.5

42.5

37.5

SCALE

0 20 40 40
miles 32.5

Rise rat*: SOO0ft/hr

27. 5

27.5
S22.5 22.5

97.-5 M75
92.5 12.5

S(4035 ft0 S(4035 ft)

Figure 216.* Holographs ror Operation PLUMBPOB Coulcuub-B.

344



OPERATION PLUTJMB -LaPlace

PDT GMT___ Sponsor-. LAWL

DAT: 8rSer957 8 Sep 1957
TIME: 0600 1300 SITE: NTS -Area 7b

370 05' 121 N-
TOTALL YIELD: I 'kt 116? 01' 25" -W

$C1ite elevation., 4) 186. ft

FXREMALL. rTA: 1MIGHT OF BURST: 750 ft
TiDto lst minimum: HM Ai us rmbLono-

Timeto 2id mximu: NMTYPE 2F BURST AND PLACERN~:

*Neva draso
CRATER flkTA.: No craterA

CLOUD TOP HtEIGHT: 20,000 ft MSL
CLOUD BOTTOMHEGT 140 f S

M~A~RKS:
The contamination was due primarily to induced activity. The on-site

pattern was obtained from ground survey readings of the Radiological
Safety Dlivision of' Reynolds Electrical and Engineering Company, Inc.,
using AN/LrM 39 and AN/PDR 43 survey instruments. The readings were
taken at H+l hour, H+6 hours, D+1 day, D+2 days and D+3 days along
ei~ght radial roads to determine radiation exclusion areas. The dose
late readings-w.ere extrapolated to 11+1 hour by the general inqcd
activity-decay curve for Nevada soil.
Wo off-site fallout was observed. The off-site monitors obtained

only a few readings slightly above background.
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TABLE 65 NEVA• WIND DATA FOR OPERATION PLLU4BBOB- LAPLACE

Altitude H-hour 11+2 hours Altitude H-hour .. +. ÷ our.
(MSL) Dir S-eed Dir Speed (M.L) Dir Speed Dir "peed
feet degrees mph degrees mph feet degrees. mph degrees mpkh

Surface Calm Calm Calm Calm 29,000 170 24 ... -

4,936(BH) 260 02 --- -- 30,000 160 32 150 24
5,000 260 05 270 05 31:000 160 36 --- -

6,000 260 10 280 07 32,000 150 36 ... ..
7,O0O 270 15 270 10 33,000 150 36 ... .."08,00 270 15 260 16 34,OO0 150 33 ... .

9,000 290 13 280 15 35,000 150 31 160 28
10,000 290 12 300 13 36,ooo 150 31 ---..

11,000 290 12 ... -- 37,000 150 29 ... ..
12,000 290 09 28o 07 38,ooo 16o 24 ... ..
13,000 290 12 -- .-. 39,000 160 24 - - .
14,000 280 09 230 05 40,0OO 160 24 i80 18
15,000 160 07 (210) (07) 41,ooo 170 20 --- --

4 16,ooo 150 07 200 09 42,000 18o 18 ... ..
17,000 15o 06 --- 43,000 160 24 ---..
18,000 160 07 1-0 05 4,000 160 24o ---..

19,000 140 07 --- -- 45,000 160 24 180 20
20 ",00O 120 05 100 09 46,o00 160 16 ... ..
- , 000 110 02 --- -- 47,000 190 12 ... ..
22,000 010 02 - - . 48,OOO 270 1 ---.. .
23,000 060 08 080 i6 49,ooo 350 10 --- --

24,000 100 12 --- -- 50,0OO 060 07 020 09
25,000 100 13 1CO' 17
26,oo0 110 14 ... ..
27,000 130 14 ---

28,000 1.50 18 ---

* NOTES:
1. Numbers in parentheses are estimated values-

2. Tropopause height was 44,300 ft MSL at H-hour.
3. Wind data was obtained from the Yucca weather station.
4. At H-hbur the surface air pressure was 874 mb, the temperature 19.0 0 C,

the dew point i.20C and the relative humidity 30%.
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OPERATION PLtNMBOB - Fiieau

PDT GMT Sponsor: IASL
i DATE: 14 Sept 19T 14 Sept 1957
TIME: 0945 1645 SITE: XTS - Area 3b

370 02' 01" N
TO1. L YIELD: 11 kt 1160 0l' 53" W

Site elevation: 4,030 ft

FIREBALL ITA: HEIGHT OF BURST: 500 ft
Time to ist minimum: NM
Time to 2nd maximum: NM TYPE OF BURST AND PIACEMENT:
Radius at 2nd maximum: NM Tower burst over Nevada soil

CRATER DATA: No crater CLOUD TOP 1IGHT: 4e,O00 ft. MSL
CLOUD BOTTOM HEIGHT: 27,000 ft MSL

REMARKS:

The on-site pattern was obtained from ground survey readings of the
Radiological Safety Divisicn of Reynolds Electrical and Engineering
Co., Inc,, using AN/PDR 39 and AN/PDR 43 survey instruments. The
readings were taken at H+1 hour, H+6 hours, D+I day and D+2 Uays along
eight radial roads to determine radiation exclusion areas. The dose-
rate readings were extrapolated to H+l hour by the t-l'" decay approxi-
mations.

The off-site fallout was analy,;ed by Program 37 of UCLA. Ac'tual
decaj data were used to plot the 11+12-hour dose-rate contours. The
t-4 0 decay approximation was used by NDL to extrapolate the H+12-
hour dose-rate readings to H+1 hour. "On-Site Rid-Safety supplied
data relative to the intensities in Yucca Flat from thib shot. Further
away, the west edge is estimated since no information was available
in this region"
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F.4

!TBLE 66 MRAWY WIND 'DAA FOR OPM1AIOtI PLUMBBOB- FXzPAu

Alitde H-hoxc H4-1 hoH71hOr,

Skirface 'Calm Cali, Calmn Ca"n .180: 05
.14,1497(BH) &abs Calm, - - --

5,000 050 -05" 050 05 180 05
6,oC 0700 ý05, A90' 05
.7,000. 070 03 T70 03 '4.0 05
8,000 o8o 02 1680 02 20 06
9,00(X) 090, 0J C'. A.%J A 4 0

"100C0 !110 .' 05. .1.0 05~ 250 4

12,000 1810.90'*'1~ 09'
13,0W. 21.0 07 -- - --- -.

r V,0oo 190 1 t0 13 150. 06
15,000 80 13 (180) (13 15so' (07)
16,*ý000 180 13 1.80 r3140 '09
'17,000 170 10 -- -

18,000 150 09 ',50, 09 l60: 1
1ý9,000 120 '14 --

21,000 100 18 --- --

22,000. 120 1 2 ~0 1
22,000 13.0 '12 120 12 10 1

) I214,000 140 09 --

25,000 3.80 07 .180 3.2 16 12
26,000 16o or . -. ,~-.-
27'000 -130 20 - .-

J P'00,0~C i3.u 22 ---

29,000 10C 2.5,.'. -

30,000 120 39 120 39 120 32
321,000 13.0 26 -----

33,000' 24 ~-

36,000 M2 15
37,000 1140 114 -.. -

38,000 160 3.4 ...
39,000 190 314 ---

46,000* 2140 12 2140 14 i8O 27
50,000 2215 2 20 2

T'Numbers in parent~l~ses are estimated values.
P. Tropapaius height *ias 143,00W ft M4SL at H-hour.
I., VinC deta was obt&ired i'rom.tl tfe utca weatherr station~.

i.At. 1{-xour i*iiie inorface air pre~ssurie was 830 Ab, the temperature

gk5. 110 C the dew point -1.50C, and -the relutive hwnidity. IT%.
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OPEMATION. PLWIBBOB -NewtonAl

_____ vITSpondor IAS
MIE: 16 Sep 1.9T7 -16 Sep 1957

TR:0550 1250, SITE:- N'TS -.Area ;b

TOTAL YI LD: 1kt11.60 01' 25"W
".Site eli-'ýtion: hýi86 ft

HEI~GHT OF'13(JFST: 11,500 C;t

FIREBLIL DATA: TYPE OF,.B3URST AND PLACEMIENT:
TPime to 1st minimum:. NM Air burst from balloon .over
Time to 2nd maximum: NM Nevada soil
radius at 2nd maximum: NM4

CRATER L"Ai'A: No crater
CWOUD iOP HEIGHIT: 32,000 ft MSL

MRKX1~S:

4... pattainwcdon a u primarily to induced activity. The on-site *
pattrn as btaied romground survey reŽadinc,-s of the Radiological
Safty iviionof eynldsElectrical and Engi~neering Co~, Inc., using

AN/DR 9 ad A/PD 43survey Instruments. The readings were taken at
H+3hous, 1+6housý )+lday, D+2 days and D+3 days along ig~ht radial.
roas t doerrj~n raiatonexclusion areas. The dose-rate readings

Wer exraplatd ýo 1+1hour by the induc~ed activity decay curve for
Nevad soilThe extrqpolated dose rates are not

accurate because the decay factor used is not strictly applicable.

The off-site fallout was analyzed by Program 37 of UCLA. Actual decay
data were used t~i plot the 11+12-hour dose-rate contours. The t-1'2
decay approximation was used by NDL to extr-apolate the H+12-hour dose-

4 rate readings to H+l hour. Since very little reliable data were
available, this pattern is basically an estimate
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TANX 0, NIEAI WIND) 1YATh IPl OPM1A'Liow r~umrDB- MINW¶1

A S~tuoY H-our 1* h1~-f4e_; ous
(ML) Dir §1!eedM

Ot degrees mph degmqup m1,11l degrees mph

*S ce Calsi calm. CalmA Oklm calm calm
*5,000 200 05 200 05 180 05

5,G66(310) 200 06 -a

6,000 190 09 190 10 80 09
7,oQO 190, 17 190 17 180 18
8,00 190 .20 190 20 180 22

9QO 20 18 200 17 190 22
10,000 20 90 200 2 190 2

11,000 200 18 --

22,000 200 18 210 2 210 22

13,000 210 21 - -

A4,000 220 22 ;220 2,2 214,0 2-2

150000 2140 22 (230) (22) (2140) (23)
16,000 2140 22 2140 22 250 25
17,000 250 25 - - - - - -I18,060 250 25 250 26 260 2

919,000 250 28 -- - --- --

20,000 250 32 250 32 2140 29

S21,000 250 33 - -. --

22,000 250 32 - - - - - -

23,00 25 415 250 45 240 3
23.,000 250 147 --- - - - --

25,000 250 4&8 250 148 250 51
26,o 250 51 .- --

27,000 260 56 - - -

28,000 P60 66 - ~ -

, 29, 00 26o 74 ", -82 2

30,000, 260 82 26 82 60 9
31,00 260 79 --- -- --- --

32,000 P- '-0 76 - - -

33,000 250 76 --

*3 14j0OO 250 77 - -- --

35,00o 250 75 250 75 26o 83
36,0oo 250 68
37,000 250 62 -- 

-

"38,000 250 64 0 9 8-
39",000 250 67 0 0.
4000 250 58 250 58 250 71
1,000 250 69 250 69 250 6.4

50,000 250 38 250 38- 250 38

NOTES:
=.Numbers in parentheses are esi-!zaed values.

2. Tropopause height was 52,50: ': 20L at H-hour.
3. wind d.ta was obtained from 5 Y..6ca weather station.

14. At H-hour, the surface air Tres-zn2 was 862 mb, the temperature
13.20C, the dew point -5.6 0CP o.d the relative humidity 27%.
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OP'ERATION PLUMB~BOB RainierIPDTr am4 Sponsor: UCRL
DATE: 19 Sep 1957 19 Sep 19574'TIME: 1000 WO00 SITE: NTS - Ax-ea 12b

370 11, 45 " N
MMOAL YIELD: 1.7 kt 1i160 12' 11" W

Site elevation: 6,6i1 ft

FIR~EBALL DATA* HEIGHT OF BURS3T: -80o ft Under-
Time to 1st minimum: 24J ground
Time to 2nd maximum: NO4 Vertical depth 899 ft
Radius at 2nd maximum: NMI Slant to nearest surface 790 ft

CRA~TER DATA~: TYPE OF BURST AN"' PIACEMFZNT:
The diame~ter of the contained Subsurface bur,". Nevada soil
bubble was 110 ft.

REMARKS:

No fallout resulted from this detonation. The blast collapsed the

tunnel wall and all the radiation was contained in the tunnel.

I

359

i.1



OPIPATION PLUj4DOP Whitney

PDT.___am Sponsor: UCRL

DAE 23 Sep 1957 23 Sep 1957
TM: 0530 1230 SITE: NTS - Area 2

TOTAL YIElLD: 19 kt 1160 07' 03" W
Site elevation: 4,486 ft

FIREBALL DAA HEIGHT OF BURST: 500 ft
Time to 1st minimum: NM
Tine to 2nd maximum: NM TYEOF BUMST AND PLACP)ENT.
Radius at 2nd maximum: NM Tower burst over Nevada soil

CRATER DATA~: No crater CLOUD TOP I{ElGHT: 30.,000 ft MSL
CLOUD BOTTQI HEIGHTl: 18,000 ft I4SL

REMARKS:

The on-site fallout pattern was obtained from ground survey readings
of the Radiological Safety Division of Reynolds Electrical arnd Engineering
Co., Inc., using AN/PDR 39 and AN/PDR 43 survey instruments. The readings
were taken at H1+2 hours, H1+6 hours, D+l day, D+2 days and D+3 days along
eight radial roads t. Jietermine radiation exclusion areas. The t1

decay approximation was used to extrapolate the dose-rate readings to

The off-site fallout was analyzed by Program 37 of UCl.A. Actual decay
data were used to plot the H+12-hour dose-rate contours. The t-1-8
decay approximation was used by NDL to extrapolate the H+12-hour dose-
rate readings to H+l hour. "This pattern was b~asedi on g~round and
aerial data, but the northern-most portion of the pattern was based

i on aerial data only. There was no information relative to the close-

in levels and this portion was estimated"
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TABLE 68 NEVADA WIND DkTA FOR OPEATION PLUMBBOB- WHITNEY

Altitude H-hour H+2 -hours Altitude H-hour " H+27.hqux,
(MSL) Dir Speed Dir Speed (MSL) Dir Speed Dir Speed
feet degrees mph degrees mph feet degrees mph d-grees mph

Surface Calm Calm 360 05 30,9000 100 13 100 09
4,987(Bli) Calm Calm 31,ooo 090 09 ..
5,000 030 09 030 08 32,000 040 06 ... ..
6,ooo 070 12 060 09 33,000 340 06 ---..

7,000 100 12 090 09 34,000 300 10 ... ..
8,000 130 12 140 14 35,000 290 12 280 08
9,000 140 12 150 13 36,000 290 10 ... --

10,000 160 09 170 08 37,000 280 09 ---..

11P,000 180 12 --- -- 38,000 280 09 ---..

12,000 170 10 160 12 39,003 280 13 --- --

13,000 130 16 --- -- 40,000 270 15 270 13
14,000 120 16 120 14 41 ,000 270 18 --- -I 15,000 120 12 (11o) (14) 42,000 280 20 ... ..
16,000 110 12 100 13 43,000 280 18 ... ..
17,000 100 09 ... .. 44,000 280 14 ... ..

K 18,000 090 12 090 09 45,000 290 21 250 21
19,000 090 12 --- .. 46,ooo 280 21 --- --

20,,000 090 09 080 09 47,000 270 18 -.. ..
21,000 090 12 ... .. 48,000 260 21 ... ..
22,000 080 12 --- . 49,000 260 21 ---..

23,000 070 12 070 12 50,000 260 18 270- eo
24, 000 060 10 --- -- 51,000 260 17 ---..

25,000 040 08 070 09 52,000 270 16 ---..

26,000 050 05 --- -- 53,000 270 15 ..- ..
27,000 070 08 ---..

28,000 090 12 ... ..
29,000 090 13 ---..

NOTES:
1. Numbers in parentheses are estimated values.
2. Tropopause height was 53,100 ft MSL at H-hour.
3. Wind data was obtained from the Yucca weather station.
4. At H-hour the surface air pressure was 867 mb, the temperature

16.1 0 C, the dew point -3.6oC and the relative humidity 25%.
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OPERATION PLt1BBOB - Charleston

PUT IM Sponsor: UCRL
WEu: 20 Sep 1957* 28 Sep 1957F

TIME: 0600 1300 SITE: UIM - Area 9a
370 08' 05" .!

TOTAL YIELD: 12 kt 1i6A 02' 27" W
Site elevation: 4,215 rt

FIREBALL • • T•: WORT OF BURST: 1,500 ft
Time to ist minimum: NM
Time to 2nd maximum: M4 TYPE OF BURST AND PIACEMENT:
Radius at 2nd maximum: N4 Air burst from balloon overt,' Nevada soil

CLOUD TOP HEIGHT: 32,000 ft MSL
CLOUD BOTTOM HEIGHT: 20,000 ft MSL CRATER ]kTA: No crater

ft N

4

REMARKS:

The contamination was due primarily to induced activity. The on-site
pattern was obtained from g, ..und survey readings of the Radiological

) Safety Division of Reynolds Electrical and Engineering Co., Inc.,
"using AN/PDR 39 and AX/PDR 43 survey instruments. The readiigs were
taken at H+l hour, H+6 hours, D+l day, D+2 days and D+3 days along
eight radial roads to determine radiation exclusion areas. The dose-
rate readings were extrapolated to H+l hour by the general induced-
"acttvivy-,decay curve for Nevada soil

The monitors did not detect any off-site fallout which can be. attributed
to this shot.
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TABLE 69 NVVAk WIND DATA MOR OPFEATION PLU]MBBOB- CHARLES..

Altitude H'i hour I÷+ hours 11+21 hors
(MSL) Dir Speed Dir Speed Dir Spt.:ed
feet degrees mph degrees mph degrees mph

Surface Calm Calm Calm Calm Calm Calm
5,000 180 05 180 05 180,l , :06
5,75(B) ... ..... 180 o 07
6,0oo 18o 16 ioa 10 180 09
7,000 18o 20 180 15 180 15,
8,000 180 22 190. 20 190 20
9,000 180 24 190 25 190 25

10,000 190 23 210 26 210 26
11,000 --- -- - - 210 26
12,000 190 23 190 38 190 37
13,000 -- - .190 51
14,ooo 190 .42 190 51 190- 53
15,000 (190) (38) (190) (47) 190 "6

S16,000 190 35 190 43 190 :44
17,000 --- - 190 55
18,000 180 44 18o 41 180 ,43
19,000 -... 180 45
20,000 190 39 180 37 180, 36
21,000 ---.-- -- 180 35
22,000 --.-- -. 180 .36
23,000 190 41 190 43 190 43
214,000 --- -- - - 190 146I 25,000 190 4o 190 48 190 47
26,o00 ... ... -. 190 48

17 27,000 ..... 190 51
28,000 -*- 190 50
29,000 -.-- -- 190 50
30,000 190 44 19 51 190 51
31,000 ---.-- -- 190 48 I
32,000 ---.. 190 50
33,000 ..... 190 46
34,000 ... ..... .200 43
35,000 200 47 200 38 210 o45
4o,000 210 45 210 46 220 48
145,ooo 220 52 210 52 220 52
50,000 220 4o 210 4o 210 41
60,000 260 07 020 05 . .. --

•: NOTES."
1. Numbers in parentheses are estimated values.
2. Tropopause height was 44,830 ft MSL at H-hoir.
3. .'ind data was obtained from the Yucca weather station.
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`OPRATION PLt1MBBOB - Morgan

PST amT Sponsor: UCRL
DATE: 7 Oct 1957 7 Oct 1957
TTIME: 0500 1300 SITE: NTS - Area 9a

370 08' 05" N
TOTAL 'YIELD: 8 kt 116o 02' 27" WS...Site elevation: 4,214 ft

HEIGHT OF BURST: 500 ft

FIREBAJL DATA: TYPE OF BJRST AND PIACE4MT:
Time to ist minimum: 10 Air burst from balloon
Time to 2nd maximum: N0 over Nevada soil

: 'Radius at 2nd maximum: WM
CLOUD ToP HEIGHT: 4o,ooo ft MSL

* CRATER DATA: No crater CLOUD BOTITOM HEIGHT: 26,000 ft MSL

S I

R EMARKS:
"The contamination was due primarily to induced activity. The on-site

: I lpattern was obtained from ground survey readings of the Radiological
Safety Division of Reynolds Electrical and Engineering Company, Inc.,
using AN/PDR 39 and AN/PDR 43 survey meters. The readings were taken
at H+1 hour, H+6 hours, D+l day, D+2 days and D+3 days along eight
radial roads to determine radiation exclusion areas. The dose-rate
readings were extrapolated to H+l hour by the general induced-activity-
decay curve for Nevada soil

The off-site fallout was analyzed by the USWB Special Projects
Section. The t-'" decay approximation was used to extrapolate the
dose.rate readings to 11+1 hour. "The Morgan debris apparently fell
over or near rEsidual debris from Smoky, but the uncertaiuties in
the decay law and in the effects of weathering make it impossible to
determine the Morgan pattern with any certainty"
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MALE 70 NEVADA WIND DATA FOR OPERATION PLUKBBOB- MORGAN
-11o- 11h u H+ o r

Altitude H-hour H+2 hours Altitude 1-hour H+2 hours

(MSL) Dir Speed Dir Speed (_MSL) Dir Speed Dir Speed
feet degrees mph degrees mph feet degrees mph degrees mph

Surface Calm Calm Calm Calm 30,000 280 47 280 41
4,715(BH) 350 08 .- -- 31,OO0 280 52 ... ... -
5,000 350 12 -50 12 32,ooo 280 51. ...
6,000 010 14 360 20 33,000 280 50
7,000 020 09 010 17 34,oCo 280 532 8
8,000 010 05 030 08 35,000 270 55 270 39 "
9,000 320 09 020 06 36,000 270 54 . ..

*10,000 300 14 280 07 37,000 260 52 -.. ..
11,000 300 14 ---.. 38,ooo 26o 51 ---..

12,000 P-90 12 270 12 39,000 250 52 --- --

13,000 280 09 --- -- 4o0,00 250 55 250 59
14,0OO 280 13 270 14 41,000 250 60 ---..

15,000 28o 18 (270) (16) 42,000 26o 59 --- --

16,000 270 21 280 18 43,000 26o 58
17,000 270 24 --- .-- 44,000 260 58 .. .--
18,ooo 280 31 290 26 45,000 24o 58 250 60
19,000 280 36 -- .-- 46,000 240 56 .- --

20,000 270 35 270 30 47,000 240 53 ---..

21,000 270 38 ---..

22,000 270 41 ---.

2 23,000 260 43 270 41
_ 24,000 260 45 ... --

* 25,000 270 43 270 41
26,000 270 41 ---.. .
27,000 270 40 - - .
28,000 270 41 ... ..
29,000 280 45 ... ..

NOTES: j
1. Numbers in parentheses are estimated values.
2. Tropopause height wad 37,400 ft MSL at H-hour.
3. Wind data was obtained from the Yucca weather station.
4. At H--hour the surface air pressure was 869 mb, the temperature 7.3 0C,

the dew point -5.9 0 C and the relative humidity 38%.

it
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Figuare 232. Hodographs for Operation PLUMMOB - Morgan.
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Figure 233. Project 58 Shot Locations.
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8 OJECT Pascal C Safety Experiment
SPST GMT Sponsor: IASL

MTE: 6 Dec 957- 6 Dec 1957
1215 2015 SITE: NTS - Area 3e-- 3700o3',N

1160 01' 50" W
Site elevation: 4,035 ft

MIGHT OF BURST: -250 ft

TYPE OF BURST AND PIACMAENT:
Subsurface burst in 36-inch

CLOUD TOP HEIGHT: 7,000 ft MSL diameter partially stemmed
CLOUD BOTTOM HEIGHT: N4 well. Device located at the

bottou of a cased 200-ft hole
with a 50-ft block of concrete
above it and an open space up
to a heavy concrete cap at the
top.

(REMARKS: Light on-site contemination was produced.

, *1
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Figure 234, 58 ProJect - Pascal C.
On-site dose rate contours in r/hr at Hf41 hour.
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U=a 71 nEVAIk win D TA FO ap~TIN 58 PJwa.TEC - PA8CIL-C

Alitude ihr
tSL) Mr Speed
eet degrees sph

),29o 150 03
;,790 180 07

5,290 190 04
5,790 e0o 02
6,290 340 04
6,790 310 08
7,290 290 11
7,790 300 14
8.2•2 . 300 13

SCALE

0 0.5 1

rei79

I U

4.29 S (4126ft)

H-Hour
Figure 235. Hodograph for Operation 38 Project - Pascal-C.
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* 58 PROJECT - Coulomb C Safety Experiment

PST GMT Sponsor: LASL
g TE: 9 Doe 1957 9 Dec 1957
TIME: 1200 2000 SITE: NTS - Area 31

370 02' 5-4" 1N
TOTAL YIELD: 0.5 kt 116 O1' 27" W

Site elevation: 4,050 ft
FIREBALL I)ATA:

Time to ist minimum: NM HEIGHT OF BURST: Surface
Time to 2nd maximum: NM
Radius et 2nd maximum: NM TYPE OF BURST AND PLACM4ENT:

Surface burst - Cab on Ne-vada
CLoUD TOP HEIG•T: 13,000 ft MSL soil
CLOUD BOTTOM IEIGHT: W,

CRATER rATA: N

The fallout pattern was drawn from measurements made by a scientific
project and is well defined and reliable.

3
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TABLE 72 NEVAJk WIND DkTA FOR OPERAION 58 PROJECT- COULOMB-C

Altitude H-hour
,__SL) Dir Speed

feet degrees mph

Surface -.-..
5,000 030 11
6,000 020 13
7,000 020 07
8,oco 090 07
9,000 050 o4

10,000 040 06
12,000 120 03
12,000 140 05
13,000 150 13
!4,000 140 23
15,000 14o 18

17,000 170 14
18,000 160 13
19,000 140 09
20,000 180

SCALE

0 5 10

miles

Rise rate: 5000ft/hr

115 1251-.5 45 1.

i .i80

9Z• 1651.5

P..

7.5 0.5 20.5
6.

5.5

: H-Hour

t• Figure 237. Hodograph for Operation 58 Project -Coulomb-C.
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58 PROJECT - Venus Safety Experiment

PST GMT Sponsor: UCHL

DATE: 22 Feb 1958 23 Feb 1958
TIME: 1700 0100 SITE: NTS - Area 12d

370 11' 32" N'•1.160 11, 43" W

TYPE OF BURST AND PIACEENT:
"Subsurface burst (Tunnel)

CLOUD TOP HEIGHT: NM
CLOUD BOTITM HEIGHT: NM

HEIGHT OF BURST: -100 ft

pt

. !
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58 PROJECT - Uranus Safety Experiment

PST CMT Sponsor: UCRL

DTE: 14 Mar 195 14 Mar 1958
TIME: 1400 2200 SITE: NTS - Area 12d

37r 11' 32" N
1160 11, 43" W

TYPE OF BURST AND PIACEMENT:
Subsurface burst (Tunnel)

CLOUD TOP IHIGHT: NM
CLOUD BOTTOM HEIGHT: I'14

HEIGHT OF BURST: -114 ft

zj

I
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Figure 238. Operation HUM1JACK II, Shot Locations.
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OPERATION IARDTACK II - Otero Safety Experiment

__PDT ow_ Sponsor: IASL
DATE: 12 Sep 195 12 Sep 1959
FINE: 1300 2000 SITE: NTS Arda 3q

37r o2' 60" N
FISSION YIELD: 38 tons 1160 01' 55" W

Site elevation: 4,035 ft
FIREBALL rATA:O

Time to ist minimum: NM HEIGHT OF BURST: -480 ft
Time to 2nd maximum: NM
Radius at 2nd maximum: NM TYPE OF BURST AND PIACEMENT:

Subsurface burst - deep well
CLOUD TOP HEIGHT: 9,00O ft MSL
CLOUD BO0OM IrIGHT: NM CRATER DATA: Not available

E -A-RKS:

The on-site fallout documentation was performed by the Radiological
Safety Division of the Reynolds Electrical and Engineering Com1•any
for purposes of personnel safety. Readings were taken with AN/PDR 39
or Tracerlab SU-10 instruments at H+l hour, H+3½ hours, D+l day, D+2
days and D+3 days. The portion of the pattern indicated by solid
lines is fairly reliable. The dotted portion is only an approximAtion
in the absence of measurements. The t"4 *" decay approximation was
used to extrapolate the dose-rate readings to 11+1 hour.

The off-site fallout documentation was performed with Beckman MX-5
and AN/PDR 39 instruments by the U. S. Public Health Service for
purposes of public safety. The portion of the pattern indicated by
solid lines is fairly reliable. The t-1', decay approximation was
used to extrapolate the dose-rate readings to H+l hour.
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Figure 239. Operation HAPI1!'CK II - Otero.

On-site dose rate contours in r/hr at H+1 hour.
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Figure 240. Operation HiARDTACK II - Otero.
Off -site dose rate contours in r/hr at 11+1 hour.
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TABLE 73 I*VAM WIND DkWI FOR~ OPEPTION 1PJRDTA~C 11- O'PM

Altitude R-houw
(NSLI Dir Seed

fetdegrees mph

Surface 140 219
51000 1031
6,9000 180 36
7,000 180 38
81000 190 30
9,000) 200 28

10,000 210 31
11,000 210 47
12 000 220 54

NOTE: Wind data was obtained from Ithe Yucca iveather station.

10..5

"0.5

SCALE

41.5

4.5

9-. iS(4035 ft0

Figure 241. Hodograph for Operationi HAMIA(CK II O tero.~

387



OPEMT0ON HARN•MC I- Bernalillo Safety ft;periaent

PDT am__ Sponsor: LASL
WE: 1Sp9 17 Sep 1958

_: 1230 1930 SITE" NTS - Area 3n
37r 02' 58" NF 1160 01' 59", W

TOTAL YIELD: 15 tons Site elevation: 4,030 ft

IHIO1T OF BtmsT: -456 ft

time to ist minimum: NM TYPE OF BURST AIN PLAC4EENT:
Time to 2nd maximum: NM Subsurface burst - deep well
Radius at 2nd maximum: TMMOUD TOP HEIGH: T,500 ft MSL

CRATE DkTAL: Not available CLOUD BOTTOM fWEIGHT: 5,500 ft

The on-site fallout documentation was •rfov":'td by the Radiological
Safety Division of the Reynolds Electrical and Engineering Company
for purposes of personnel safety. Readings were taken with AN/PER 39
or Tracerlab SU-10 instruments at H+j hour, H+31 hours, D+l day,
D+2 days and D+3 days. "The greater portion of this pattern was well
documented and should be fairly reliable. The downwind extent of
the 0.005 r/hr and 0.05 r/hr isolines was estimated in the absence
of measurements." The t- 4 ' decay approximation
was used to extrapolate the dose-rate readings to H+l hour. No
significant fallout was reported by the off-site monitors.
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TABLE 74 NAIA WIND DTA FOR OPERATION TY•A•AC II , DZMLIL2LO

Altitude M-hour
t(140L) Speed
ft.et degrees mph

Su~rface 180 15
5.00180 23

6,ooo 180 2
7,0OO 200 20
8,000 210 17
9,000 210 17

10,000 210 18I
NOTE: Wind data was obtained from the Yucca weather station.

50.5

9.56.5

T~5

6.5 SCALE
I ItII I tI li

5 10
miles

5.5 Rise Mfte: 00Oftthr I

4.5

8(4030ft)
H-Hour

Figure 243. . .od..raph C.r Operation HARDTACKC I Bernalillo.
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* OPERWTION Imr'TAUK II - Eddy

PDT - M Sponsor: IASL
IYATE: 19 Sep 19563 19 Sep 9,
TI•:4 700 1400 SITE: NTS - Area 7b

* 3N 05' 12" N
TOTALtYIeD:83 tons 1160 0l1 25o " W

Site elevation: 4,186 rt

FIRElMNL rATA: HEIGfHT OF BURST: 500 ft
Time to 1st minimum: NM
Time to 2nd maximum: NM TYPE OF BURST AND PIACIIIENT:
Radius at 2nd maximum: NM Air burut from balloon over

Nevada soil

CRATFR IDýTA: No crater CLOUD TOP IrEIGHT: 11,000 ft MSL
CLOUD B H•I'OM 1lIGH1T: 7,500 ft MSL

R•1A.RKS:

The on-site fallout documentation was performed by the Radiological
Safety Division of the Reynolds Electrical and Engineering Company for
purposes of persoznel safety. Readings were taken with AN/PIM-39 or
Tracerlab SU-10 iustruments at H+4- hour, 11+6 hours, D+l day, D+2 days,
and D+3 days along eight radial roads. The sodium-24 decay rate was
used to extrapolate the dose-rate readings to 11+1 hour. This decay
rate is not strictly applicable although it closely approximates the
observed decay.

The off-site fallout documentation was performed with Beckran M.-5
, and AN/PDR-39 instruments by the U. S. Fublic Health Service for

purposes of public safety. Readings were taken a t about 10-mile
intervals except in populated places or when the iose rate varied

"* considerably with distance. "The far northerly portion of the pattern
may be in error. No airborne activity above background was recorded
in this general area. The easterly portion of the pattern was inter-
polated. The rest of the pattern was well documented and should be
fairly reliable." The t •" decay approximation was

4 used to extrapolate the doze-rate readings Lo H+I hours.
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On-site dome rate contours in y'/hr at H+l hour,
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TABLE 75 NEVAID VIND DATA FOR OPERATION KMRDrACK II- EDDY

Altitude H-hour
(MSL) Dir Speed
feet degrees mph

Surface Calm Calm
5,000 240 08

:. ,.r 6,ooo 210 13
I 17,000 210 13

8,000 210 14
9.,000 210 14

10,000 190 13
,11,000 180 10
2 12,000 170 06

NOTES:
1. Wind data was obtained from the Yucca weather station.
2. Tropopause height was 48,000 ft MSL.

1 3. The surface air pressure was 12.69 psi, the temperature 14.2°C,
: the dew point -7.9 0 C, and the relative humidity 21%.

92.5

i' .5

:F0..

Rie rate. "000 fl r

$01116I Ii) 4.56

Figure 246. Hodograph for Operatton HARPDACK II- Edy.
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f OýTATION IJARDMA~C II ',uiaSafety SxPeirljuont

Plyr GhV Sponsor:, IASL-
AT?.~: 21 Sep 19'-21 Sep~ 1-95S

~ii~ 201900 'SITE: NTS - -Area 3m,
- 7 02' 57 N

TOA TW:1.5 toni .10 2 0 'W.
Site'eJlevatz~on. ,3' ft

ý-RnHivLa DATA:
Time to 1st minimum: NM HEIGHT OF BURST AND PIACEIAENT:
Time to 2nd maximum: NM Sut~urface burst -.464 ft

R fadius at 2nd maximum:' NM below surface in well

CRATER DkTA: Not available CLOUD TOP HEIGHT: NM
1 CLOUD BOTTOM IrEIGHTI: 104

The on-site fallout documentation was perf ormed by the Radiological
'lifety Division of' the Reyno~lds Electrical and Engineering Company
f'or purposes of per-sonnel safety. Headings were taken with AN/PDR'39
or Tracerlab SU-10 instruments at H{+I hoiir, Hi+6 hoursi D+1.' day;: I>42
days- and D+3 days along eight radial roads. Since th'ere wer'e few
i-eadings in the area where fallout should have occurred based on
',Ii( win~d data it is diffic~ilt to draw a pattern with any confidentce.
The t-',* decay approximation was used to ex~trapolate the dniie rate
readings to Y+l hour.

There were no readings above background reported off-site.
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Figure 247. Operation HARDTALCK Il - Luna.
On-site dose rate contours in r/hr at H+1 hour.
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TABLE 76 NEVADA WIND DATA FOR OPEPATICN HA!MAC II - LUNA

Altitude H-hour
"(M"1) Dir 5Isped
feet degrees mph

Surface 160 05
5,000 170 09
6,000 180 10
7,000 18 13
8,000 190 16
9,000 190 21

NOTE: Wind data was obtained from the Yucca weather station.

7.5

SCALE

0 1 it 3
• 5.5 miles

Rise tote: 5000 ft/hri

t(4031 f t)

H-Hour

Figure 248. Hodograph for Operation HARTACK II - Luna.

397

i A ... i II



OPERITION HAR=~lCK II -Mercury Safety Experiment

PDT GMT Sponsor: UC..
tATE: 23 Sep :1956 23 Sep 1958

FTIM,: 1.500 2200 SITE: NTS - Area 12f
'370 11 35"" N

1160 312' 02" W
Site :elevation: 6,720 ft

pa'T

DPHOF BURST: 183 ft

TYPE OF BUR~ST AND PLA CWENT:
Subsurface burst -Tunnel in

CL4OUD TOP HEIGHITI: NM Nevada soil
CLOUD BOTTOM 0 EIGHT: NM

REMA RKS:
Since there was essentially no nuclear yield, no venting into the

atmosphere was observed. There was, however, some alpha contamination
in the main tunnel.

JI
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OPERATION HARDTACK II - Valencia Safety Experiment

PDT GMT Sponsor: IASL
DATE: 2( Sep 1958 26 Sep 1958
TIME: 1300 2000 SITE: NTS - Area 3r

37 0 02' 59" N
TOTAL YIELD: 2 tons 1160 oil 47" W

Site elevation: 4,033 ft
FIREBALL DATA:

Time to 1st minimum: NM HEIGHT OF BUR]ST: -484 ft
Time to 2nd maximum: NM
Radius at 2nd maximum: NM TYPE OF BURST AND PLACE]4ENT:

Subsurface burst - Well in
CRATER DATA: Not available Nevada soil

RMIAIRS:

The on-site fallout documentation was performed by the Radiological.
Safety Division of the Reynolds Electrical and Engineering Company
for purposes of personnel safety. Readings were taken with AN/PDR-39
or Tracerlab SU-10 instruments at 11+'. hour, }1+4 hours, D+l day and

SD+2 days along eight radial roads. The documentation was such as to
give a reliable pattern.- The t"1 *2 decay approximation was used to
extrapolate the dose rate readings to !1+1 hour.

No radiation intensities significantly above background were found
by the off-site monitors.

'39
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Figure 249. _HAPXACK II Valencia.

On-site dose rates in r/hr at 11+1 hour.-
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TABLE 77 NEVAM WIND raTA FOR OPEPATION HARDACK II- VALMCIA

Altitude H-hour

feet degrees mph

Surface 20 17
5,000 10 20
6,000 20 21
7,000 30 21
8,000 30 20

NOTE : Wind data was obtained from the Yucca weather station.

3 t

..5

miles
pile rete 6000 ft/hr

8(403SIf1
4- Hour !

Figure 2S0° Hodograph for Ck,;ration HARDTACK II Valencia.
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OPW•ITION HARDTACK II - Mars Safety Experiment

PDT GMT Sponsor: UCRI
MT: T Sep 1.958 28 Sep 1.97j
TIM: 1700 0000 SITE: NTS - Area 12f.02

370 11t  35" N
TOTAL YIELD: 13 tons 1160 12' 02" W

Site elevation: 6,720 ft
FIREBALL LATA:

Time to Ist minimum: NM DPTH OF BURST: 14o ft
Time to 2nd maximum: NM
Radius at 2nd maximum: NM TYPE OF BURST AND PIACFvEM M:

Subsurface burst - Tunnel in
CLOUD TOP HEIGHT: M4 Nevada soil
CLOUD BOTTOM HEIGHT: NM

REMARKS:
The on-site fallout docui-entation was performed by the Radiological

Safety Division of the Re.: ids Electrical and Engineering Company
for purposes of personnel safety. Readings were taken with AN/PDR-39
or Tracerlab SU-1O instruments at H+I hour, D+l day and D+3 days.
("The ,nly road which could be monitored in the direction of fallout
was the Area 12 access road: therefore, there is considerable un-
certainty as to the cross-wind extent of this pattern.")

The down-wind and up-wind extent of the contamination should
be fairly reliable. The t -1 2 decay approximation was used to
extrapolate the dose-rate readings to 11+1 hour.

No radioactivity above background vas detected off-site.

t 4
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Figure 251. Oprto AU'C I-Mars.

• On-site dose rate contours in r/hr at H+1 hour.
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TABLE 78 NEVAIA WIND IATA FOR OPEnATION IIAREYACK 1 - MARS

F- SURFACE WINDS

9 foot mesa 100 foot mesa
TIME Slope Tower Mountain Tower

-(Elev. 6,TW5 f, MSiL) (EF.v. .',,465 ft MS-L)
Dir S eed Dir Speed
degrees mph degrees mph

H-hour 040 2 50 07
H+I hour 320 8 25 21
H+2 hours 330 6 35 21
H1+3 hours 320 5 45 20

I

Is
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OPMTION IPRDRlkCK II - Mort

PST G Sponsor: LASL
DATE: 29 Sep 1958 29 Sep 1958
TIME: 0605 1405 ST: NTS - Area T b

37r o5' 12" N
TOTAl. YIfELD: 2.Okt 11610 ol L5" W

Site elevation: 4,186 ft

FIREBALL DATA: HEIGHT OF BURST: 1,500 ft
Time to ist minimvm: NM
Time to 2nd maximum: NM TYPE OF BURST AND PIACFXENT:
Radius at 2nd maximum: NM Air burst from balloon over

Nevadsa soil
CLOUD TOP HEIGHT: 18,500 ft ML

P CLOUD BOTTOM HEIGH{T: 10,000 ft MSL CRATER DATA: No crater

REM4ARKS:

The on-site fallout documentation was performed by the Radiological
Safety Division of the Reynolds Electrical and Engineering Company for
purposes of personnel safety. Readings were taken with AN/PEI-39 or j
Tracerlab SU-10 instruments at H+j hour, H+5 hours, D+l day, D+2 days
and 1>+3 days along eight radial roads. At shot time a dust cloud was
formed and was observed to move toward the west over the Mercury
Highway producirg some activity. Since this event was fairly well
documented, there is considerable confidence in the pattern presented.
The sodium-24 decay rate was used to extrapolate the dose-rate readings
to H+l hour. This decay Tate is not strictly applicable although it
closely approximates the observed dccay.

Only small areas of low level of radioactivity relative to background
radiation were detected off site.", I
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Figure 252. Operation HAR~DTACK 11 - Mora.

On-sit. dose rate contours in r/hr at It+] hour.
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TABLE 79 0EVADA WIND DATA F01i OPMWTI0N HAPETAK II

Altitude ff!7hour.
(~S) Dir speed

-feet. degrees. Mph.

Surface CabIm Calm ....
~,00320 ý02

6,000 340 -'05.
7,.000 360 09-1I 8,~~000 2i&
9,000O 030- 1

'Ik10,000 020 15
11,000 010 1
12,000 *360 18
13,000 350 22
140,000 360 23
15,,000 010 24
16,000 010 28
17,000 010-d
18,000 020
19,000 020 36

NOES 0,000 020 36

1. Wind data was obtained from the Yucca weather station.

2. Tropopause height was 140,000 f~t MSL.
3. The surface air pressure was 12.68 psthe temperature

11680C, the dew point 6.50C, and the .relative humidity 70%+.

SC ALE

210 5 10 15
miles

Rise rat*: 5000 ft/hr
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OPEPATION ILRD~ Hi- d~algo Safety Experiment

lT: POT .,S___ ponsor, LASL

-E 5 Oct 1958 5 Oc 1958
S0610 1410 BITE: NTS - Area 7b

a ,. 370~ 05' 2.
' TOTAL YIELD: 77 tons. 1160 01'ý 25 " ýW

FI1EBXLL1Y~fl: ite-elovat~ion: 4,186 f't

Time to 1st minimum: NM M~IGHT OF' BURST: 377' ft
Time to 1st maximum*. M4
Radius at 2nd maximum: NM TYEO BURST ANI)-,PLA-CEMENT:

Air burst from balloon, over
CRkTER JkTAL: No crater Nevada soil

CLOUD TCP HEIGHT: 12,000 ft, MSL
CLOUD BOITOM HEIGH.T: 8,000 ft MSL

The on-sie a1u documentation was performed by the Radiological
Safety Division of the Reynolds Electrical and Engineerinr, Com~pany for
purposes Mf personnel. safety. Readings were taken with AN/PWt.39
or Tracerlab SU1-10 instruments at H1+3 hours, 1148 hours, D+l day,,
D+2 days and D+3z days along eight radial roads. The ibdium.4k decay
rate was used to extrapolate the dose-rate readings to 11+1 hour.
This decay rate is not strictly applicable although It closely
approximates the observed decayo

The initial off-site survey d~d not reveal any activity above
backeround. Approximately 24 hours arter shot time, readings in,

the Hiko-Alamo-Callente area indicated activity 2 to 4 times back-
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Figure 254. Operation 1{AMWA~C 11%- &4.041o,..
On-site dose rate contours in r/hr ~.NIhour".
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TA~BLE 80 NEVA~k WIND tATA FO OPERATION MRDTUACK II *MIfALOD

Xlt-it~de H-hour R hours
* (MS) Di SpeDiT Speed

feLvet degrees mph, degrees. mph

ISu.rface 0140 01 110 02
*5,000 300 06 200 06

6,000o 240 12 220 13
7,000 230 15 20 16
8,000 260 07 250 15
9,00O0 270 05 --- --

I 10,00O0 220 06 -- -

11,'000 200 06 - -

07 0-0-160 07

INOTE: Wind data was obtained from the Yucca weather station.

12.5

10.5

9. 0
5 *.

7.5S CALE

0 1 2 3
miles

1.5 Rise rate: 5000~ft/thr

6.5
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yFigure 255s. R~odc~crapbs f~or Operation HARMDACIK II - IMda1go.
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I OPWATION HARDTACK IX ColfaX Safety Epeimiuctt

*lT: PST GMTi Sponsor. IASL
DAT: 5Oct 1958 5 Oct 1958

.TE:0815 1615 SIE NTS - Area 3k
37* 02' 56"

TOTAL YIELD: 5.5 tons .1160 02', 0$".I
Site elevation: 4i,033 ft

FIREBALL DkTA:
Time to. 1st minimum: N14 HEGTOF BURST: -350 ft
Time to 2nd maximum:, NM4
Radius at 2nd maximum: NM -TYPE OF BUJRST AND P1ACM4]T

Subsurface burst. - Well in
CLOUD TOP HEIGHlT: 5,500 ft MSL Nevada coil
CLOUD BOTT]Ct HE~IGHT: 4I,500 ft YSL

CFATER DA~TA: Not available

* The on-site fallout documentation was perf ormed by the 1Radl*Iogoical
* i Safety Division of the Reynolds Electrical and Enseineerin,- Coq~ny

* for purposes of personnel safety. Reudings were taken with Aff/PDR-39
or Tracerlab SU-10 instrument a jhoH6hours, D>+l day and
DI-2 days. The t-3- decay approximati~on was used to extrapolate
the dose-rate readin-s to H+l hour. There was insufficient m~onitorinC,
information from which to draw a complete pattern.

No off-site fallout.
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Figure 2S6. Operation flAPRMCK II - Colfax.
On-itedos rae cntorsin r/hr at H+1 hour.
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2KAEL 81 MEADA VIND DATA 1POI1R OPPMATION 1I"iUIACK 11i-01A

Altitude Il-hour

surface 11.0 02
5,000 200 066
6"000 220 13
7,000 230 16
_81000 250 .15

NTM. Wind data was obtained fromn the Yucca weather station.

SCALE

0f 2

Rise ref.: 5000 ft/hr

4.5

8 (4033 ft0

Figure 2S7. flodograph for 0perti HARDTACK 11 Colfax-*
413
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OPEMNTION HARDTACK II

8PST an4 Sponsor: UCRL
-kTP: O Oct 1958 9 Oct 1956

TIME: 1400 2200 SITE: NTS - A)ea M2b.02

-37 11' 43" N
TOML YIELD: 72 tons -116 12' 01" W

Site elevation: 6,650 ft

FIRE.A1 L DkTA: HEIGHT OF BURST: Vertical depth
Time to lst minimum: NM 407T ft. Slant distance to

Tire to 2nd maximum: NM nearest surface 330 ft
Radius at 2nd maximum: NM

HEIGHT CF BURST AND PLA CEMENT:
CRATER EATA: Not available Subsurf,.ce burst - Tunnel inNevada soill

CLOUD TOP HEIGHT: NM
CLOUD BOTOM4 HEIGHT: 10

REMARKS:

t. The on-site fallout documentation was performed by the Radiological
Safety Division of the Reynolds Electrical and Engineering Company
for p~urposes of personnel safety. Readings were taken with AN/PDR-39
or Tracerlab SU-1O instruments at H+l hour. No extrapolation for
decay was necessary. There was only a minor amount of venting through
the tunnel mouth. A channeling effect due tp the cany'on transported
the debris toward the southeast. The pattern presented is very un-

certain.

No activity above background was detected off-site.
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SFigure 2S8. Operation HARMTACK II - Twalpais. A

On-site dose rate contours in r/hr at H+1 hour.
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'.I

UMN.E 82 MEVAIK WIND DATA FOR OPEPATION HkRI•AK II- AMPAIEI

9 foot Mesa 100 foot Mesa
TIME Slope Tower Mountain Tower

(B.ev. 6,725 (lev. 7,,465 ft
..tMs,) MSL)
Dir Speed Dir Speed
degrees mph degrees mph

H-hour 360 9 270 17
1H+1 hour 360 9 280 17

H+2 hours 360 6 270 18

416
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OPMTION HkRDAOK It. Quay

P ,, , _ _ Sponsor: LAM
MTE: 10 Oct 1958 ro Ot 1-958

S0630 l30 1o NTS - Area Te
S37 O05,' 41" K

TOL YIELD: 79 tons 116* 01' 25" W
Site elevation: 14,29 ft

FIREMIL DAT: HEIGHT OF BURST: 100 ft
Time to 1st minimum: NM
Time to 2nd maximum: 1M TYPE OF BURST AND PIACDIPrT:
Radius at 2nd maximum: NM Towr burst over Nevada soil

CFATER .kTA: No crater CLOUD TOP HEIGHT: 10,000 ft MSL
CLOUD BOTTIM, HEIGHT: 7,500 ft MSL

The on-site fallout documentation was performed by the Ridiological
Safety 'Aivision of the Reynolds Electrical and Engineering Company
for purposer of prsonnel safety. Readings were taken with AN/PDR-39
"or Tracelra'o SU-1O instruments at H+I hour, H+6 hours, i)+I day and D4.2
days along -tight radial roads. The t-' 2 decay approximation was used
to extrapolnte the dose-rate readings to H+l hour. The fallout was
well documented and the pattern is considered fairly reliable.

The off-site fallout documernation was performed with Beckman MX5
and AN/PDR-39 instruments by the U. S. Public Health Service for

I, purposes of public safety. Readings were taken at about 10-mile
interals except in populated places or when the dose rate varied
considerably with distance. The t-'1. decay approximation was
used to extrapolate the dose-rate readings to H+l hour. Since
this event was well documented, the pattern is considered to be
reliable.
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6P

(f¶SL) D~rSpeed

feet degrees zphý

300,

6', 000 030 22

8,000 070 14.
99,000 090 09

10,000 060 15
11, 000 020 13 .,

12,000 020 05

Wind data was obtained from the Yucca weather station.
2. Thbe surface air pressure was 12.70 psi, the t 1perattwre 15.3 0 C,

-the dew poizut 2.7 0 C., and the relative humidity 29%.f

S0.5

9.s

f SCALE

05

mies les 006

44.5 (4249ft)

Figure 261. 11odopaph for Operation MRA]A(CK U. 1ar
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3- RI19%KII 4

MM 052: 1320 J2

TOAL YwMD: 160 1, 2~W,
iexelevati-on: 14*,l~6f

FiRE~ALL kT: IWCIIoFBrST ,0

Time to 1st minimum: NM
Time tto 2nd maximum: NM TYPE OF BURST AN-) K1AMM..E

* Radius at,2.nd maximum: NMAi-rburat f rom, ballpoin over'
Ilevaida soil

:CRpTER. DTA~: No crater
CLU O I W_ 17,000 -ft

CLOUD BOTMM HEIGHT: 12,)000`1t

REMM~S:

The on-site fallout documentation was performed by the ;ýdiologica:
Safetyr Division of the Reynolds El1ectrical and Engineering Coupany
for purposes of personnel safety. Reading~s were taken with AN,/PDR,39.
or Tracerlab SU-10 instrumeints at H4 hour, Hd+6 hoursD+1 day and'

D+2 days along eight radial roads. The s odium-2 4 decaylirate was
used to extrapolate the dose-rate reading$+ to 11+1 holar.. This-deday,
rate is not strictly applitcable'althouigh it closely apptoximates.
the observed decay.

The off-site fallout documentation aSS performedivith BeckmaAX-45
and AN/PDR-39 instruments by the U. S. Public Health Service for

purposes of public safety. Readines were taken at about 10-mile
intervals except in populated places or when the doce rate varied
considerably with dio.tance. The t-1* decay approximation was

used to exitriapolrite the dos~e-rate readings to 11+1 hour. The
pattern Is not reliable.
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SW3d 84 NVWOM WINODkT 1Y!& FO~PNEtTION UAD1?A(C II- s

Altitude H-hour
(NSL) Dir , , eed
feet degrees mph

Surface 200 01
5,000 330 03
6.000 170 03
7,000 180 09
8,000 190 10
91,000 200 09

10,000 190 110
110,00 170 09
12,000 150 07
13,000 130 05

110ooo 1 03
15,000 080 03
16,ooo 020 06
17,,000 360 12
18,000 360 14
"19,000 350 14
20,00 , 360 16

1. Wind data was obtained from the Yucca veathcr station.
2. The surface air prossure was 12.73 psi, the temperature

13.4 0 C, the dew point 4.3 0 C, and the relative humidity
29%.
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SFigure 264. Hodograph for Operation HAkRUACK II - Lea.
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OPERATION IHARDTACK II - Neptune Safety Experiment

PST GMT Sponsor: UCRL
DATE: 14 Oct 1958 14 Oct 195
TIME: 1000 1800 SITE: NTS - Area 12c.03

37r 11' 38" N
TOTAL YIELD: 115 tons 1160 11' 59" W

Site elevwrtion: 6,800 ft
FIREBALL IATA:

Time to 1st minimum: NM HEIGHT OF BURST: -98.5 ft
Time to 2nd maximum; NM below a 30° slope. Vertical
kadius at 2nd maximum: NM distance to the surface 110 Zt

CRATER IETA: TYPE OF BURST AND PUNCINENT:
Mean Diameter: 200 ft Subsurface burst - Tunnel in
Maximum Depth: 35 ft Nevada soil (bedded tuff)
Crater located on a 300 slope

CLOUD TOP HEIGHT: 11,000 ft MSL
CLOUD BOTTOM HEIGHT: NM

REMARKS:

The on-site fallout documentation was performed by the Radiological
Safety Division of the Reynolds Electrical and Engineering Company
for purposes of personnel safety. Readings were taken with AN/PUP-39or Tracerlab SU-10 instruments. The t-1,2 decay approximation was
used to extrapolate the dose-rate readings to H+1 hour. The Neptune

explosion vented through the mesa slope at an elevation of about
6,800 feet. The pattern is considered fairly reliable.

No activity above background levels was reported off site.
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TAME 8S NEVAD VIND IATA FOR OPERATION HARDTAC( II- NPTU~ME

Altitude 1H-hour
(IML) Dir Speed
feet degrees mph

Surface 060 02
5,000 080 03
6,000 110 07
7,000 150 09
8,oo0 16o 08
9,000 150 08

10,000 130 12
11,000 14o 13
12,000 150 13

NOTE: Vind data was obtained from the Yucca weather station.

10.5

k9.

SCALE

01 Z

7.5 mile$
"Rise rate: 500ft/ihr

S(68OC f t)
H4- Hour

Figure 266. Hodograph for Operation HARDTACK II - Neptune.
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. 0PEPATION IRRDTACK 11 Hami lton :

SPST Get Sponsor: UCRL -DOD •
: ro~DTE: 15, Oct 1l958 15" Oct 19518

I M: 0800 600 SITE: NTS - Area Fl

,360 48, oa"TOTAL ITELD: I, tons 1150 55 - 561 w

,• Site elevation: 3,,080 ft

,'I

FIREBALL DATA: HEIGHT OF BURST' 50 ftOTime to ist minimum: NM
Time to 2nd maximum: W T-PE OF BURST AND PLACEMEND :
Radius at 2nd maximum: 9M Tower burst over Nevada soil

CRATEIM DSTA: No crater CLOUD TOP elvGHT: 6,000 ft MSL

CLOUD BOTIOM HEIGHT: 14,500 ft, M.

REM4ARKS:

The close-in fallout documentation was performed by the First
Radiological Safety Support Unit. Measurtements were made with
AN/PDR-39 instruments along 12 equally spaced radial lines with GZ
at the center. Survey points were determined by stakes placed at
100 yd intervals on each line out to 800 yd. The experimental field
gamma-decay curves were utilized to construct the H+l-hour dose-
rate contours. The field gamma dose-rate decay curves indicated
the presence of significant fission-product contamination. The
gamma dose-rate at H+l hour from the neutron - induced activity
was estimated to be from 20% to 30% of the total dose rate. The
pattern presented is reliable. The downward extent of the .01 r/hr
contour shown in figure 445 is uncertain but the rest of the pattern
is considered to be reliable.

The off-site fallout documentation was performed with Beckman MX-5 j
and AN/PDR-39 instruments by the U. S. Public Health Service for
purposes of public safety. "The pattern was relatively well
documented and is consistent with the wind analysis" (Reference 138).
The t-l'* decay approximation was used to extrapolate the dose-rate
readings to H+1 hour.

The alpha contamination pattern was obtained from survey readings
taken with Eberline 3G instruments.
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Figure 267. Operation HARDTACK II - Ramil It on.

On-site dose rate contours in r/hr at H+I hour.
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Figure 268. Operation HARD•ACK II - Hamilton.
On-site dose rate cont.ours in r/hr at 1t+ hour.
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Fi~ure 269. Operation J{APRMACK II - umiltorn.

Alpha contaminaton in mic.-A~reaw ;e:7 square meter.
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TABLE 86 NEVADA TIND DATA FOR OPERATION HARDTACK II- HAMILTN

Altitude H-hour H42 hours H+5 hours
_(MSL) •Dir Speed Dir . Speed Dir Speed
feet degrees mph degrees mph degrees mpb

Surface Calm Calm Calm Calm 010 03
4.,0o0 360 01 360 02 150 05
5,0oo 020 02 030 03 o50 04
6,000 i00 03 060 04 i1' 03
7,000 160 06 ......
8,ooo 180 08 ... .. ... -- --

NOTE: Wind data was obtained from the Yucca weather station and may
"not be representative of the winds at Frenchman's Flat.

6.5

6.55.5

6.5

S(3080ft), 4.5 S(3"ft),4.5 S 5
(3080f t)

H-Hour H+2 11-5

6,5

4.5

7.5

SCALE

0 0.5 1
miles

Rise rote: 50001t/ihr

Figure 271. Hodographs for Operation HOAIDIACK II - Hamilton.
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OPERATION HARDYTACK II Loran Spno: CR

iMrE: 15-Ot17 6 Oct 1958 i9
ji: 2200 060SITE: NTS - Area l2e.02

370 11' 03" N

ZTOTAL YIELD: 5.0O1(t 1160 12' o411. w
Site elevotion: 6,140 ft

EGHT' OF BUST: -830 ft
. .slant distance. rtical depth

932 ft

FIREBALL BATA:
Time to 1st minimum: NM TYPE OF BURST AM.) PACIENT:

Time to 2nd maximum: NM Subsurface burst Tunnel in

Radius at 2nd maximum WN Nevada soil

CRA¶:TER EDTA: Not ava labl1 0"

REMRKS:

The Logan burst was completely contained and therefore no radiation

from this explosion was released into the air.
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K OPERATION HARDTACK II -Dona An

PST GMT Sponsor: IASI,
.rTE: 16 Oct 1958 16 Oct 1951
Ta.; 0620 1420 SITE: NTS - Area Tb

- 370 05' 12 N.
. TOTAL YIELD: 37 tons 13.60 01' 25" W

Site elevation: 41~,86 ft

FIREBALL DA•TA: HEIGHT OF BURST: 45o ft

Time to 1st minimum: NM
Time to 2nd maximum: NM TYPE OF BURST AND PLACENEIT:
W . Radius at 2nd maximum: NM Air burst from balloon over

Nevada soil
CFATER DATA: No crater

CLOUD TOP HEIGHT: 11,000 ft MSL
CLOUD BOTTOM HEIGHT: 6,500 ft ML

RMARKS:

The on-site fallnut documentation wan performed by the Radiological
Safety Division of the Reynolds Electrical and Engineering Company
for purposes of perbonnel safety. Readings were taken at H+-, hour,
H+8 hours and D+1 day along eight radial roads. The pattern is
not reliable since the dowr.dind extent of most of the isodose lines
is not known and the area to the east of ground zero was not
monitored. The sodiuLm-24 decay rate was used to extrapointe the
dose-rate 'e•ndings to H+1 hour. This decay rate is noa strictly
applicable although it approlzimates the observed decay.

The off-site fallout documentation was performew with Beckman MX-5
and AN/PDR-39 instruments by the U. S. PubLic Ilealth Service for
purposes of public safety. The patteru as drawn is not conLidered
to be very reliable because of the uncertainties in deeliv5 with
activity only two or three times the background value. The t
decay approximation was used to ext-apolate the dose-rate readings

to H+1 hour.
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TABLE 87 NEVADAL WIND UATA FOR OPERATION HARMDACK II- DONA ANA

Altitude H-hour
(MSL) Dir Speed
feet degrees mph

Surface 360 02
5,000 020 09
6,0oo 030 10
7,000 040 07
8,000 080 03
9,000 140 05

10,000 140 0M
11,000 140 09

S12,000 1ho 07

1. Wind data was obtained from the Yucca weather station.
2. Tropopause height was 49,000 ft MSL.
3. The surface air pressure was 12.76 psi, the temperature

13.7 0 C, the dew point -2.7 0 C, and the relative humidity 32%.

I 7.5 8.5

i , 9.5

!' 6.5

:, 10.5
Ii

SCALE

0 1

Rise rate: 500Oft/hr

S( 41 6 It)

H-Hour
[•I Figure 274. Hodograph for Operatio-n 'A\MDACK 11 Dona Aria.il439



OPERTION HARDTACK II - Vesta Safety Experiment

PST MIT Sponsor: UCRL
DATE: 17 Oct 1958 17 Oct 1958
TIME: 1500 2300 SITE: NTS - Area 9e

"370 07' 21" N
1160 02' 05" W

TOTAL YIELD: 24 tons Site elevation: 4,226 ft
FIREBALL DATA:

Time to 1st minimum: NM HEIGHT OF BURST: Zero ft
Time to 2nd maximum: NM
Radius at 2nd maximum: NM TYPE OF BURST AND PLACE4•1T:

Surface burst in wooden
', RATER DATA: Not available building with 20 ft of

gravel over the building

CLOUD TOP HEIGHT: 10,000 ft MSL
CLOUD BOTTOM ME'IGHTh: NM

RREMARKS:

The on-site fallout documentation was performed by the Radiological
Safety Division of the Reynolds Electrical and Engineering Company
for purposes of personnel safety. Readings were taken with AN/PDR-39
or Tracerlab SUJ-1O instruments at H+11 hours, D+1 day and D>+2 days.
The pattern was well documented and should be reliable. Mhe t-.,2

decay approximation was used to extrapolate the dose-rate re.a•dings
to H+1 hour.

The off-site fallout documentation was performed with Beckman
MX-5 and AN/PDR-39 instruments by the U. S. Public Health Service
for purposes of public safety. The fallout pattern is considered
rather uncertain, since there were few radiation me-asurements.
The t -11, decay approximation was used to extrtpolate the dose-
rate readings to H+l hour.
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" Iture 275, Operation HkRTAlCK II - Vesta.
On-site dose rate contours in r/hr at H(+1 hour.
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U=1 88 XMIhA WIND DkPh FOR OPWATI0N HAR1M~C IT-vm

Artit do H-hour

feet dges mph

Surface 160 07
5,000 .180 3
6,9000 190 U)
7,000 190 1)4
8,000 200 12
9,000 210 10

10,000 210 08
11i,000 200 09
,2,000 180 07

NOTE: Wind data was obtained from the Yucca weather station.

10.5

"9.5

10.5, . S

iA

,S.

I.I

StALI *i

also rate: 9000th

F1igre 277. flodograph for Operation HMUY1CK 11 Vesta
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OPDATION IRRMACK II - Rio Arriba

PST CWT Sponsor: LASL
WE~: 18 Oct 1956 18 Oct 19581

f M 0625 14.25 SITS,. NTS - Area 38
310 02' 28" N

TOTML YIELD: 90 tons 1160 01' 33" W
Site elevation: 4,OlO ft

FIREMJ4L D'iTA: M12HT1 OF BURST: 72.5 ft
Tine to 1st minimum: 1%
Time to 2nd maximum: 04 TYPN OF BURST AND PAC_?4ENT:
Radius at 2nd maximum: NM Twer burst over Nevada soil

CFATEt tkTA: Not available 'LOUD TOP HEIGHT: 13:500 ft MSL
CLOUD o D)TOM HEIGHT: 11,000 ft tcL

The on-site fallout documentation was performed by the Fhdiological
Safety Division of the Reynolds Electrical and Engineerinrg Company for
purposes of personnel safety. Readings were taken with AN/PDR-39 or
Tracerlab SU-10 instruments at H+1 hour,, H+6 hours, D+1 day, D+2 days
and D+3 days along eight radial roads. The fallout was well documented
and the pattern presented is considered to be reliable. The t"'"'
decay approximation was used to extrapolate the dose-rlte readings to
H+l hour.

The off-site fallout documentation was performed with Becktrn MX-5
and AN/PDR-39 instruments by the U. S. Public Health Service for
purposes of public safety. Readings were taken at about 10-mille
"intervals except in populated places or when the dose-rate varied
considerably with distance. The downwind extent of the 0.CO2 and 0.001
r/hr isodose rate lines is uncertain. The rest of the pattern was
well documented and is reliable. The t-'** decay approxiwation was
used to extrapolate the dose-rate readings to .,+l hour.
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Figure 278. Operation HAPUDMCK Il - Rio ArTibs.
On-site done rate contours ill r/br at H+1 howr.
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TAMA 89 NIVADP WJIND DkTA FOR OPO&TtON RKMDAOCK 11 TaO ADIU

MliUMe H-hour
(NSL) Dir See
feet degrees mph

Surface 170 0
5,000 180 09
6$000 200 2

F7,000 200 35
*80000 200 3T

90000 200 33
10,0000 210 35
11,000 210 38
12,000 210 4
13,,000 210 4o
1A,=0 210 38

NOE:12,000 210 36

1. Vind data vAas obtained from the Yucca v.eather station.

2. The surface air pressure v.as 12.T5 Psi., the temperature 9-30C,,I ~the deiv point -10.30 C, and the relative humidity 24J%.

%mt

+ II

-"sa1

qS

Figure 280. V Nodograph for Operation HARDMACK II Rio Arirbs.
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OP3MTION 1ARMDAC II - San Juan Safety Experiment

POT .. T Sponsor: LASL
!X._: 2 Oct 195 2 0 Oct 1958
TIME: 0630 1430 SITE: WTS - Area 3P

370 03' 0" N
1160 01' 56" W

Bite elevation: 4,033 ft

1MGHT OF BURST: -234 ft

TYPE OF BURST AND PIACEMENT:
Subsurface burst - Well in
Nevada soill

CLOUD TOP HEIGHT: N
CLOUD BOTTOM HEIlGHT: It4

"There was essentially no naclear yield from the San Juan explosion,
Sand no visible venting occurred. There was, however, some alpha con-,

taminettlon detected in the iume•.,ate vicinity of the uell in which this
device was detonated"
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WEMTION HkRLrACK II - 5ocorro

PST __T Sponsor: IASL
DkTE: 22 Oct 1956 22 Oct 1.9513
ME 0530 1330, SITE: 14TS-Area Th

---- 05' 5

TOTAL YIELD" 6 kt , o, 25" WSite elevation, 4,186 ft

HEIGHT OF BURST.: 1,45o ft,

TYPE OF BURST AND PIAC34ENT:
"FIREBALL DkTA: Air burst from balloon over

Time to 1st minimum: NK Nevada soil
Time to 2nd maximum: NM
Radius at 2nd maximum: NM CLOUD TOP HaIG1T: 26,000 ft MSL

CLOUD BOTTO~M HEIGHT: 20,000 ft, MSLVI
:1

REAARKS:

The contamination was due primarily to induced activity. The on-site
measurements were performed by the Radiological Safety Division of the
Reynolds Electrical and Engineering Company for purposes of personnel
safety. Readingo were taken with AN/PDR-39 or Tracerlab SU-I0 instru-
ments at H+I hour and D+3 days. bhe sodium-24 decay rate w-.s used
to extrapolz. 'e the dose-rate readings to H+1 hour. The pattern was
relatively well documented and is considered to be fairly reliable.
The decay rate used Is not strictly applicable although it closely
approximates the observed decay.

Socorro was the first of three nuclear detonations to occur on the
same day. The trajectory analysis for these three events indicated
that all the clouds should have been transported in the same General
direction; therefor e, no off-site pattern is presented for this shot.
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Figure 281. operation~ RkRUACK 11 - Socorro.
On-site dose rate cc-atours ir- r/hr at H+J. houlr.
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TABLJE 90 NEVAIY WIND IkATP FOR OP EUPTI0ON HARVMCK I!- SO0MO1O

Altitude Il-hour J ar- ho H+10 5ourRr(I4SL) Dir peed Dir §pe T _ Di2 Sele'
(feet degrees mph degrees m~h deerkees

Surface 320 03 090 02 14u 05
5.,000 110 96 060 09 170 08

F 2 ~6,,000 110 07 ..

F 7~~T,000 130 09 --------

8,o0o0 150 10---,----
9.,000 160 10 -*- - --

1U.,o0o 180 15 21 13 220 19

12.,000 20 j 230 12 206
113,000 26o0 13

15,000 230 07 --- ---

16,000 220 06 .- .....

17,000 200 00 - ---

*18.,000 210 16 ---- -

19..000 210 15 .--------

20,000 220 18 ------

21,000 220 22 - ---

22.,000 220 18-- -

23,000 220 19-- ----

24,,000 210 23 --- - - -

25,000 220 25 -- - -

26,001) 220 25 ---- -

27000 2P0 25-- ------

1. Wind data vn.,ý z)btailned from the Yucca weeathcr' station.
2. The surface air pressuie was 1.2.68 psij, the temperature 4.70C,

the dew point -14.7 0 C., and the relative humidity 13%.
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Figure 282. Hodographs for Opieration MDAIY1CK II S ocorro,IkI
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OPMATION HARDbCK I1 - WranCellI
PST an__

MET3: 22 Oct 1958 22 Oct 1958 Sponsor: UCRL
TW: 0850 1650

SITEK: MZI - Area Fa
T YIELD: Hs tons 36 4V7' 53" W.

u50 55' 4~4"
Site elevation: 3,07? ft

IIEIGHT OF BURST: 1,500 ft

FIREPALL DkTA: TWE OF BURST AND PIACEMET:
Time to Ist minimum: 104 ir burst from balloon over
Time to 2nd maximum: 114 Nevada soil

Sftdius at 2nd m~ximum: 1#4

J au CLOUD TOP W-G!W: 10,000 ft MSL
CPATE DATA,: No crater CLUD) BDOTOM JIGHTr: 7,000 ft MSL

H
REMARKS:

The contamination was due primarily to induced activity. The on-site
measurements were performed 'by the Radiological Safety Division of

Reynolds Electrical and Engineering Company for pur:?oses of personnel
safety. Readings were taken with AN/PDR-39 :r Trac,ýrlab SU-10 instru-
ments. The sodium-24 decay rate was used to extrapolate the dose-rate
readings to H+l hour. This decay rate is not strictly applicable
although it closely approximates the observed decay. Because of the
lack of data in some areas around ground zero there is not a high degree
of confidence in the analysis of the on-site pattern.

The off-site fallout documentation was performed with Beckman MX-5
and AN/PDR-39 instruments by the U. S. Public Health Service for
purposes of public safety. Three nuclear detonations occurred on
the same day. Since the trajectories for these three events were
in the same general direction, there was some difficulty in determining
from which shots the observed fallout originated; therefore, no off-
site pattern is presented for this shot.
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Figure 283. Operation HARIfACK II - Wrangell.
On-site dose rate contours in r/hr at H+I hour.
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TABLE 91 NEVAK IWIND DTA FMR COPkTION HARMIACK I1 WBAMNGEJ

.ititude H-hour H+3 hou-rs
(MSL) Dir . . Speed Dir Speed
feet degrees mph degrees mph

Surface 090 02 140 05
5,000 060 09 170 08
6,000 110 14 190 10
7,00O0 1o 1o 210 14
8,000 170 13 220 16
9,000 190 13 230 17

10,000 210 13 220 19
11,000 220 14 220 23
12,000 230 12 220 26

NOTE: Wind data was obtained from the Yucca weather station.

10.5

'012.5

11.9.

10.5 6.5

9. 7.5 SCALE

0 2 4 6
6.5 6.5 miles

Rise rate: SOOOft/hr

6.5 4.s 4.5t

"H-Hour H4-3

Figure 284. Hodographs for Operation HARDTACK iI - Mmangell.

455



OPEmRTIONf wmRDmC II - Oberon Safety Experimnt

PST T Bpoaort UCHL

2%E.ý2 Oct 1955 2 Oct 1956
T 1230 2030 BITE: MS - Area

-
3r010' 12" ii

1i6° o01' 03" V
Site olevation: 4 1 46 ft

MIKOII OF BURT: 25 ft

TYPE OF LUqb• AND PIACV4ERI:

Tower burst over Nevad soil

CLMD TOP HEIG•T: Very low
CUDOO T I MIGHT: *4

R s.:

No fallout - some alpha contamination,

" ~ i i
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OPERATION HARDTACK II - Rushmore

PST aT Sponsor: UCRL
roTE: 22 Oct 1958 22 Oct 1958
TIME: 1540 234o SITE: WTS - Area 9a

37r08, o05" N
TTAL YTELD: 188 tons 116O 02' 27" W

Site elevation: 4,244 ft

FIREBA.LL MT: HEIGH o01,UIRIT: 500 ft
Time to ist minimum: 2 msec
Time to 2nd maximum: 21 msec TYPE OF IMST AND PLACEMENT:
Radius at 2nd maximum: NM Air burst from balloon over

Nevada soilSCRATER IT: Nocrater
CLOUD TOP HEIGIT: 1,500 ft MSL

CLOUD DOM1OM HEIGHP: Not available

RlEMARKS:

The contamination is due primarily to induced activity. The on-site
"measurements were performed by the ndl.ologicl Safety Division of
Reynolds Electrical and Engin:crini Company for purposes of personnel
safety. Readings were taken with AN/PDR or Tracerlab SU-1O instruments
at Hi-5 hour, D+l day and D+2 days. The sodlum-24 decay rate was used
to extrapolate the dose-rate readings to H+1 hour. This decay rate
is not strictly applicable although it closely approximates the ob-
served decay. Because of the lack of data in some areas around ground
zero, there is not a high degree of confidence in the pattern.

Three nuclear detonations occurred on the same day. Since the
trajectories for these three .avents were in the sane general direction,
there was some difficulty in determining from which shots the observed
fallout originated; there-fore no off-site pattern is presented for this
shot.
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Figure 285 Operation HARIVACK II - Rushmore.
On-s•te dobe rate contours in r/hr at H+l hour.
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,TAKE 92 NEVA• WIND DkTA FOR 0PEPATION HARDMACK II -RUSH4ORE

Altitude H-hourS(MSL) Dir Speed_

feet degrees mph

SSurface 140 05
5,000 170 08
6,000 190 10
7,000 2108,000 220 16

9,000 230 1710 220 19

11,OOO 220 23
12,000 220 26

NOTES:
1. Wind data was obtained from the Yucca weather station.
"2. Tropopause height was 42,000 ft MSL.
3. The surface air pressure was 12.66 psi, the temperature

17.8 0 C, and the relative humidity 12%.

12.5

11.5

10.5

9.8

s.5

7.5 SCALE

6.5 0
miles

Rise rate: soooti/he

4.5
8(4244f1)

H-Hour

Figure 286. Hodograph for Operation HARDIMCK II - Rutshmore.
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OPERATION HARDTACK II - Catron Safety Experiment

PST GMT Sponsor: IASL
WTE: 24 Oct 1958 24 Oct 1958

TIME: 0700 1500 SITE: NTS - Area 3t
370 02' 35" N

TOTAL YIELD: 21 tons 1160 01' 37" W

FIREBALL DTA: HEIGHT OF BURST: 72.5 ft
Time to 1st minimum: NM
Time to 2nd maximum: NM TYPE OF BURST AND PIACW4ENT:
Radius at 2nd maximum: NM Tower burst over Nevada soil

CLOUD TOP HEIGHT: 8,500 ft MSL
CLOUD BOTTOM HEIGHT: 5,000 ft MSL

REMARKS:

The on-site fallout documentation was performed by the Radiological
S-fety Division of the Reynolds Electrical and Engineering Company
for purposes of personnel safety. Readings were taken with AN/PDR-39
or Tracerlab SU-10 instruments at H+21 hour, H+7 hours, D+l day and
D+2 days. The t-1,2 decay approximation was used to extrapolate the
dose-rate readings to 11+1 hour. "The on-site fallout from Catron was
well documented and the pattern presented is considered to be reliable.

A special on-site survey was very helpful in
distinguishing between the Catron fallout and the Juno fallout.

The off-site fallout documentation was performed with Beckman MX-5
and AN/PDR-39 instruments by tne U. S. Public Health Service for
purposes of public safety. The t-"*a decay approximation was used
to extrapolatt the dose-rate readings to H+l hour. There is a great

deal of uncertainty in the off-site fallout pattern because of the
lack of data.
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TABLE 93 NEVAID WIND DATA FOR CERATION HARDTACK II- CATRON

4:_ _ __ _ _ __ _ _ ____ n_ ___ __, ___

Altitude' H-hour H+I• hours -

"*_(MSL) fir Speed Dir Speed
feet degrees mph degrees mph

Surface 030 02 360 05
5,000 0o0 09 030 0l
6,000 060 09 070 08
T,0ooo 090 09 100 10
8,000 110 12 110 14
9,000 120 16 120 16
10,000 120 18 120 17

NOTE: Wind data vas obtained from the Yucca veather station.

10.5

S10.5

9.5!" ,9.5

SCALE

0 I 2

8.5 Rise rate: SO00ft/hr

N
S7 ..

75 7.5

6.5
f5.5 45..5

S(4o0eft S(4010ft)

H-Hour H+ I
Figure 289. Hodographs for Operation HARDTACK II - Catron.
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OPERATION HARDTACK II - Juno Safety Experiment

PST am Sponsor: UCRL
roTE: 24Oc c7 2Oct 1958

TIME: 0801 1601 SITE: NTS - Area 9f-- 370 07' 24" N
TOTAL YIELD: 1.7 tops 1160 02' 16" W

Site elevation: 4,210 ft
FIREBALL IDTA:

Time to 1st minimum: NM HEIGHT OF BURST: Surface
Tim, to 2nd maximum: NM
Radius at 2nd maximum: NM TYPE OF BURST AND PLACEMENT:

Surface burst in wooden building
CRATER DTA: Not available with 20 ft of gravel over the

building

CLOUD TOP MT•GMT: 5,500 ft MSL
CLOUD BO01TOM HEIGHT: NM

REMARKS:

The on-site fallout documentation was performed by the Radiological Safety
Division of the Reynolds Electrical and En1gineerine Company for purposes
of personnel safety. Readings were taken with AN/PDR-39 or Tracerlab SU-10
instruments at H+7 hours, D+l day and D+2 days. The t-1-2 decay approxi-
mation was used to extrapolate the dose-rate readings to 11+1 hour. The on-
site I.Allout was well documented and the pattern presented is considered
to be reliable.

"No significant off-site radioactivity was reported that could be
attributed to the Juno event".
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TABLE 94 NEVAMl WIND DATPL FOR OPERATION HARDTACK II - JUNO

Altitude H-2' hour S(MBL) Dir Sp~eed :

t Ifeet degrees mph

Surface 360 05
5,000 030 07
6,000 070 08
7,000 100 10
8,000 110 14
9,000 120 16

10,000 120 17
NOTE: Wind data was obtained from the Yucca weather station.

S~10.5

9.5

6• SCALE

0 1 2

5. miles2
Rise rote: 5000ft/hr

S(42IOft)

H-Hour

Figure 291. Hodograph for Operation HARDMACK II - Juno.
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OPERATION HARDTACK II - Ceres Safety Experiment

PST amT Sponsor: UCRL
roTE: 25 Oct 1958 26 Oct 1958

TIME: 2000 0400 SITE: NTS - Area 8b
-- -1 30 0' 53" N

TOTAL YIELD: 0.7 tons 1160 04' 07" W
Site elevation: 4,428 ft

FIREBALL DATA:
Time to 1st minimum: NK MIG1Ir OF BURST: 25 ft
Time to 2nd maximum: NM
Radius at 2nd maximum: XM TYPE OF BURST AND PIAC14ENr:

. Tower burst over Nevada soil

CLOUD TOP HEIGHT: 6,000 ft MSL
CLOUD BOTTOM HEIGHT: NM

R•M4ARS:

The on-site fallout documentation was performed by the Radiological
Safety Division of the Reynolds Electrical and Engineering Company
for purposes of personnel safety. Readings were taken with AN/PDR-39I" or Tracerlab SU-1O instruments at H+3 hour and I1+16 hours. The t- 1 -2
decay approximation was used to extrapolate the dose-rate readings
to H+l hour. The pattern is not reliable. A possible explanation
of the discrepancy between the observed radiation field and the wind
field is that, since the windswere rather light, the observed winds
at the Yucca Lake Weather Station were probably not representative.

Off-site measurements detected no radioactivity above background.
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Figure 292. Operation HARDTACK II - Ceres.
On-site dose rate contours in r/hr at H+I hour.
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STABLE 95 NEVkIk WIND 1DTA FOR OPEATION HAIURACK II-- CEUM

Altitude . H-hour - H-+ hour
Dir Speed Dir Speed

feetdegrees mph degrees mph

Surface 330 2 310 6
_5,000 5 .. 5

6,000 200 6 ----
"T,,000 160 7T
' 8.000 10 T

INOTE: Wind data was obtained from the Yucca weather station.
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Figure 293. Hodograph for Operation HAXIYAK II Ceres.

469

.{ !J "



OPERATION HARDTACK II - Sanford

PST GvT Sponsor: UCRL
DATE: 26 Oct 1958 .6 Oct 1958
TIME: 0220 1020 SITE: NTS - Area Fa

360 47' 53" N
TOTAL YIELD: 4.9 kt 1150 55' 414" W

L te elevation: 3,0-7 ft

FIREBALL DATA: HELGHT OF BURST: 1,500 ft
Time to Ist minimum: NM
Time to 2nd maxiLmutn: NM TYPE OF BURST AND PLACEM4ENT:
Radius at 2nd maximum: NM Air burst from balloon over

Nevada soil
CRATER DATA: No crater

CLOUD TOP HEIGHT: 26,O0 ft MSL
CLOUD BOTTOM HEIGHT: 12,500 ft MZL

RFNARKS:

The contamination was due primarily to induced activity. The
on-site measurements were performed by the Radiologicai S.fety
Division of the Reynolds Electrical and Engir..ering Company for
purposes of personnel safety. Re:idings were taken with AN/PDR-39
or Tracerlab SU-1O instruments at H+;15 hour, H+• hours, D+l day
and D+2 days. The sodium-24 decay rate was used to extrapolate
the dose-rate readings to H+1 hour. This decay rate is not
strictly applicable although it closely approximates the obsel-ved
decay. "Because of the lack of data in most of the areas around
ground zero, there is not a very high degree of confidence in the
analysis of the on-site pattern".

Very little radioactivity above background was detected off-site.
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Figure 294. Operation HARDTACK II - Sanford
On-site dose rate contours in r/hr at H+1 hour.
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MUBLE 96 NEVAID WIND &TAh FOR OPERATION fikRDfACK II- SANFORD

Altitude H-hour H+5j hours
(MSL) Dir Speed Dir Speed
feet degrees mph degrees mph

Surface 140 01 Calm Calm
5,000 010 03 010 02
6,ooo 110 02 .....
7,000 190 02 -.-.-

8,ooo 180 08 .....
9,000 150 09 --- --

10,000 120 08 210 07
11000 120 10 --- -

12,000 190 07 -.--.

13,,000 250 12 ---..

14,000 250 21 ....-
15,000 250 21 27,0 12
16,000 250 24 --- --

17,000 240 23 ---..

18,000 240 29 .....
19,000 230 32 --- --

20,000 230 26 24o 22
21,000 230 39 ...--
22,000 230 46 ---..

23,000 230 45 ---..

24,000 220 41 ..
25,000 220 35 ..
26,000 210 33 .....
27,000 210 34 -3 4.

NOTE: Wind data was obtained from the Yucca weather station.

472

.!i77T777



SI

I

II

SCALE 29.5

0 o0 to 20miles T.5~

Rise rate: 5000fl/hi

222.

1|,2.5 23.5 .

?.5 s(WoOft M• M s3o77ft)

H-Hour H+5/ 4

Figure 295. Hodographs for Operation HAURVACK II - Sanford.
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OPERATION IREDTACK II - 1 ca

PST CMT Sponsor: IASL
DATE: 26 Oict 1958 26 Oct 1958
TIME: 0800 1600 SITE: NTS - Area 7b
-"- 37r 051 12" N
TOTAL YIELD: 2.2 kt 1160 O1' 2c" W

Site elevation: 4,186 ft

FIREbPLLL DATA: HEIGIrr OF BURST: 1,500 ft

Time to 1st minimum: NM
Time to 2nd maximum: NM TYPE OF BURST AND PLACEMENT:
Radius at 2nd maximum: NM Air burst from balloon over

Nevada soil1
CRATER IATA: No craterNeaasi

CLOUD TOP HEIGHT: 17,500 ft MSL
CLOUD BOT0M IMIGIHT: 10,000 ft MSL

RP4ARKS:

The contamination was due primarily to induced activity. The
on-site measurements were performed by the Radiological Safety
Division of the Reynolds Electrical and Engineering Company for
purposes of personnel safety. Readings were taken with AN/PDR-39
or Tracerlab SU-10 instruments at H+- hour, H+6 hours, D+I day
and D+2 days. The sodium-24 decay rate was used to extrapolate
the dose-rate readings to H+I hour. This decay rate is not strictly
applicable although it closely approximates the observed decay.
Because of the lack of data in most areas around ground zero the
pattern is unreliable.

Very little radioactivity abcve background was detected off-site.
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TABLE 97 NEVAM WIND DkTA FOR 0PEKTION HARDTACK II- IE BkCN

Altitude H-hour . .. Altitude H-hour
_(MSL)_Sped Dir Speed

feet degrees mph feet degrees mph

Surface Calm Calm 12,000 260 14
5,000 010 02 13,000 270 14

6,000 030 02 14,00c 280 13
7,000 020 01 15,000 270 12
8,000 070 02 16,000 260 13
9,000 130 03 17,000 200 17

10,000 210 07 18,000 230 2.
11,000 250 12 19,000 240 22

,_ ___ _ 20,000 21•.0 22
NOTES:
1. Wind data was obtained from the Yucca weather station.
2. The surface air pressure was 12.75 psi, th! temperature 8.3 0 C,

the dew point 5.10C. and the relative humidity 80%.

mliles
Rise rate: 1100011/hr
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OPERATION IHARDTACK II - Chaves

PST GMT Sponsor: 1ASL

MTE: 27 Oct 1958 27 Oct 195"
TIE: 0630 130 SITE: NTS - Area 3u

37r 02' 41" N
STOTAL YIELD: 0.6 tons 1160 0l1' 47" W

TSite elevation: 4,025 ft

FIREBALL DATA:
Time to 1st minimum: NM HEIG!I'' OF BURST: 52.5 ft
Time to 2nd maximum: NM
Radius at 2nd maximum: NM TYPE OF BURST AND PIACEMENT:

Tower burst over Nevada soil

CLOUD TOP HEIGHT: 6,500 ft MSL
CLOUD BOTTO2M HEIGHT. NM

The on-site fallout documentation was performed by the Radiological
Safety Division of the Reynolds Electrical and Engineering Company
f'or purposes of personnel safety. Readings were taken with AN/PDR-39
or Tracerlab SU-10 instruments at H4 hours, 11+8 hours, and D+l day.
The t"'* decay approximation was used to H+l )-our. "The downwind
extent of the activity is only a rough approximation because of the
limited number of measuremcnts. The rest of the pattern was ý'eLnively
well documented and should be fairly reliable,

No pattern is presented of the off-site fallout beceuse of thi
limited area that was monitored and the relttively low .adingr
obtained.

All"
477



I'I

II

I

4,0 0

>.oo I

r.JL

U.o _ _ !.0 i 11 -

,_a . Li. i

,�i Mnimum at _Z:-eOr/hr--. ot fH+1

o __ __jl _

S,000 1,000RP

tt

Distance From GZ,Yards

SFigur 298. Operation HAIRIACK II - Chaves.
On-site dose rate contours in r/hr at R+1 hour.
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TA13LE 98 NEVAJA WIND kTA FOR OPERATION HARDTACK II CHAVES

Altitude H-hour
(MSL) Dir Speed
feet degrees mph

Surface 350 09
5,000 360 16
6,ooo 010 18
7,000 030 '8
_8,0 o0_030 5

NOTE: Wind data was obtained from the Yucca weather station.

8.5

75

6.5

5.5
SCALE

0 1 2

Rise rate: SO00ft/hr

S(402511)

,, H-Hour

Figure 299. Hodograph for Operation HARDTACK II - Chaves.
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OPEATION HARDMCK II - Evans

PST G_ T Sponsor: UCRL
WTE: 28 Oct 1958 29 Oct 1958

TD4E: 1600 2400 SITE: NTS - Area 12b.04
37r 11, 41" N

1160 12' 17" W
TOTAL YIELD: 55 tons Site elevation: 6,650 ft

EIGHT OF BURST: Slant distance
FIREBALL IkTA: ' 8 ft. Vertical depth 852 ft

Time to 13t minimum: NN
Time to 2nd maximum: NM TYPE OF BURST AND PLACEMENT:
Radius at 2nd maximum: WM Subsurface burst Tunnel in

Nevada soil
CRATER IkTA: Not available

RE4ARKS:

A 6mall amount of smoke was seen to vent from the portal. This
verted material produced very low levels of radiation at a few 4
isolated points.

48
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TA33LE 99 NEVA1A WIND MTA FOR OPERATION IARDTACK II EVANS

SURFACE WINDS
9 foot Mesa 100 foot Mesa

SSlope Tower Mountain Tower
(Elev. 6,725 rt MSL) (Elev. 7,465 ft MSL)

Dir Speed Dir Speed
degrees mph degrees mph

H-hour 290 8 360 Missing
H+1 hour 280 8 360 Missing
H+2 hours 260 3 360 Missing

NOTE: Wind data was obtained from the Yucca weather station.

'I
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OPERATION HAMM II - Humboldt

PST GMT Sponsor: UCRL - DOD
DNTE: 29 Oct 1958 29 Oct 1958
Eif, Oý45 1445 SITE: NTIS - Area 3v

370 02' 52" N
TrAL YIELD: 7.8 tons 1160 O1 ' 29" W

Site elevation: 4,029 ft

FIRFBaLL .ATA: HEIGHT OF BURST: 25 ft
Time to 1st minimum: NM
Time to 2nd maximum: NM TYgPE OF BURST AND PIACINMr•:
Radius at 2nd maximum: NM Tower burst over Nevada soil

CRATER DATA: Not available CLOUD TOP HEIGHT: 7,500 ft MSL
CLOUD BOTTOM HEIGHT: 6,000 ft MSL

REMRKS: !

he on-site 'fallout docunientation was severely limited by changes
in the GZ location and the operational firing schedule. Readings for the
very close-in pa+.tern were take:- by the Chemical Corps Radiological
Safety Support Unit at points along the north, east, south, and west
radial lines at times between 0.1 and 6.7 hours. Experimental dose-
rate decay curves were used to extrapolate the readings to H+1 hour.
Readings for the on-site fallout pattern were taken at H+t hour, H+6 hours,
11+27 hours and D+2 days. The t- 1 ' 2 decay approximation was used to
extrapolate the dose-rate readings to H+l hour. "The on-site fallout
from Humboldt was well documented and the pattern is considered reliable"

The off-site fallout documentation was performed with Beckman MX-5
and AN/PDR-39 instruments by -he U. S. Public Health Service for purposes

of public safety. The t-1.2 decay approximation was used to extrapolate
the dose-rate readings to H+l hour. "Although there is some uncertainty
in the downwind extent of some of the isolines, there is fair confidence
in the 'width of the pattern and in the orientation of the fallout, which N

is consistent with the wind analysis". , A
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Figure 300. Operation HAR ICK II - Hunboldt.
Very close-in dose rate contours in r/nr at Hv1 hour.
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Ir
TMIE 100 NKVAD WXIND DTkW FOR~ CIPATION UKRDU7ACK 11 KLUMMM

Alt~itude H-hour_____

feet degrees mph

Surtface 340 07
5,000 010 29
c6ý,OO 020 30
7,000 030 37
8,000 030 339,000 0302210,0O ,o ..360

SNOTES:

1. Wind data was obtained from the fucca weather station.
2. The surface air pressure vas 12.84 psi, the temperature 7.4 0 C,

the dewI point -3.2 0 C, and the relative humidity 46%.

10.6

SCALCI. . I . I

0 2 4
miles

Rile role: 50001flhe

,! 114035?t)

I4H-Houv

Figure 303. Hoiograph for Operation HARDTACK II - Humboldt
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OPMAýTION IW.RMCK II - Santa Fe

PST me Sponsor: LASL
DrTE: 29 Oct 19598 30 Oct 1958
TIME: 1900 0300 SITE: NTS - Area Tb
--- 370 05' 12" N1160 Ol' 25" W

TOTAL YIELD: 1.3 kt Site elevation: 4,186 ft

HEIGHT OF BURST: 1,500 tt
FIREBA.LL DATA:

Time to ist minimum: NM TYPE OF BURST AND PLACEMENT:
Time to 2nd maximum: NM Air burst from balloon over
Radius at 2nd maximum: NM Nevada soil

CRATER IkTA: No crater CLOUD TOP HEIGHT: 18,000 rt MSL
CLO)UD BOTTOM HE'IGHT:- 13)000 ft MSL

REdARKS:

The contamination was due primarily to induced activity. The on-site
measurements were performed by the Radiological Safety Division of
the Reynolds Electrical and Engineering Compaqy for purposes of personnel
safety. Readings were taken with AN/PDR-39 oi Tracerlab SU-10 instruments
at H+l hour, H+16 hours, D+2 days and D+3 days. The sodiiuA-24 decay
rate was used to extrapolate the dose-rate readings to H+1 hour. This
decay rate is not strictly applicable although it closely approximates
the observed decay.

The off-site fallout was very light and no pattern is presented.
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"Operation HODTACK II - Santa Fe.
On-site dose rate contours in r/hr at H4-J hour.
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T'B.Z 101 NEVAA W'IND DATA FOR OPEATION EREMACK II a p

Altitude H-hour Altitude '.H-our "I
L(MSL) Dir Se~ed (?48L) Dir
feet degrees mph feet degree . mph'

Surface 350 04 13,000 030
5,000 018 13 14.,0OO 040o6,0o0 04 17 15,000 040 43
T7,000 040 20 16,000 040 43
88,000 040 22 17,000 030 44
9,000 040 25 18,000 030 4

1O,000 030 28 19,000 028 46
11,000 020 28 20,000 020 51
12,000 030 31

N•-TES:
"1. Wind data was obtained from the Yucca weather station.
2. Tropopause height was 39,000 ft MSL.

/•3. The surface air pressure was 12.70 Psi, the temperature 12.1°0,
•. the dew point -7.4°C. and the relative humidity 25%.

19

T,,

S• Ill

-, • Nicoe rete : SOO0fISkr ,

H-Mwr •

Pigure 305. Hodogmph for Operaticn HARDTACK I - Santa Fe.

489
11i

, 4 jl



OPEIATION HITIWCK II - Ganymede Safety Experiment

___, __M Sponsor: UCRIL
ZTE: 30 Oct 1958 30 Oct 1958
TfME: 0300 1100 SITE: NTS - Area 9g

370 07' 27" N

Site elevation: 4,193 ft

HEIGHT OF BURST: Surface

TYPE OF BURST AND PIACEMENT:
Surface burst in wooden
building with 20 ft of
gravel over the building

CLOUD TOP HEIGHT: NM
CLOUD BOTT(1 HEIGHT: M4

REMARKS:

There was no nuclear yield for this event. There was some alpha
contamination in the immediate vicinity of ground zero.

~tJ
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0PElATION HARDTACK II - Blanca o r

SPST an Sponsor: UCRL :
1rTE: 30 Oct 1958 30 Oct 1958

TIME: 0700 1500 SITE: NTS - Area 12i.05S* ~37* 11' '09" N •:.

TOTAL YIELD: 19 kt 1160 121 07" WTTID19tSite elevation: 7,120 ft

FIREBAIL raTA: HEIGHT OF BURST: -835 ft
Time to ist minimum: NM Slant Distance. Vertical,
Time to 2nd maximum: NM depth 987 ft.
Radius at 2nd maximum: NM

TYPE OF BURST AND PIACEMENT:
CRATER DkTA: Not available Subsurface burst - Tunnel

in Nevada soil

CLOUD TOP HEIGHT: 7.,700 ft
CLOUD BOTTOM HEIGHT: NM

a REMARKS:

The on-site fallout documentation was performed by the Radiological
Safety UvLision of the Reynolds Electrical and &gineering Company
for purposes of personnel safety. Readings were taken with AN/PDR-39
or Tracerlab SU-1O instruments at H+-j hour, H+6 hours, D+1 day and
D+2 days. Due to inadequate mapping and the scarcity of good reference
points there is considerable uncertainty in the dose-rate lines. A
resurvey was made 7 months later with reference stakes available at
half-mile intervals, so that the location of the fallout detected is
much more certain than in the initial survey. Hcwever) because of
the probable reduction in radiation by weathering and the errors
probably attendant in assuming the t -i*a decay approximation to be
valid for such a long period, the H+1 dose rates were estimated from
the initial survey. There is an order of magnitude discrepancy in
the estimation of the H+I hour dose rates from the early to late
survey; therefore there is very little confidence in the accuracy
of the pattern.

0ff-site air sampling showed a significant increase in alpha
activity. The beta measurements indicate that some light fallout
did occur off site.
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Figr.ire 306. Operation HfARDTfA~CK II - Blanca.
Close-in dose rate contours in r/hr at 11+1 hour.
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TAMLE 102 NEVAM e WIND Dk'k FOR OPERTION WkRD2M1 K IIK

feet degrees mph

Surface 80 09
5,000 60 15
6,000 60 15
7,000 60 14
8,000 70 13

NOTE: Wind data was obtained from the Yucca weather station.

8.5 SCALE

miles
Rise rote:5000ft/hr

77.5

S(7120ft)
H+5'2

Figure 308. Hodograph for H1ARfACK II - Blanca.
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OPERATION 5ARIDACK II -Titania Safety Experiment

PST GH4T Sponsor: UCRL
,T E: 30 Oct 1956 30 Oct 1958
TIME: 1234 2034 SITE: NTS - Area Sc

37r 10' 38" N
TOTAL YIELD: 0.2 tons 1160 04' 09" W

Site elevation: 4,403 ft

FIREBALL DATA:
Time to 1st minimum: NM HEIGHT OF BURST: 25 ft
Time to 2nd maximum: NM
Radius at 2nd maximum: NM TYPE OF BURST AND PIACE4ENT:

Tower burst over Nevada soil

CLOUD TOP HEIGHT: 6,000 ft MSL
CLOUD BOTTOM IEIGHT: NM

REMARKS:

The on-site fallout documentation was performed by the Radiological
Safety Division of the Reynolds Electrical and Engineering Company
for purposes of personnel safety. Readings were taken with AN/PDR-39
or Tracerlab SU-10 instruments at H+- hour. The t-1-2 decay approxi-
mation was used to extrapolate the readings to H+l hour. The pattern
presented is not reliable.

No off-site contamination was detected.
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Figure 309. Operation HADTMACK II - Titania.
On-site dose rate contours in r/hr at H+l hour.
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{ !Ak 103 NNVDAI WIND oTA IPOR GP&TON RM ACK II- T

- ltitude H-hour - hour . .. .+ ur -

feet degrees mph degrees p eges W
•I MS r. -Speed. Ifl .•ed o Ir e

Sur.ce 80 09 80 12 .90 11
5,000 60 15 -- --
6,000 60 15 .-.....
L,000 60 1.4
8,ooo 70 13 ,

1. H-hour data taken from Yucca Lake Weather Station (Eleviation
33, F4 ft MSL).

2. H+, hour and H+lj hours data from 20-foot tower at Station 353
(Surface Elevation about 4,325 ft MSL).

S•8(4403 ft)

H--Hour

.76.5, ?.5

SCALE

0 1 2

i •Mite ot roe 5000fft/lr .

SFigure 310. Hodograph fc• Opestion UMJtAMC II - Titania.
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OPERATION NOUGAT - Antler

PST 0,1T SPONSOR: LRL

DATE: 15 Sep 1,961 15 Sep 1961
TIME: 0900 r100 SITE: NTS - U12c.03a
_- • 370 11' 16.6430" N

116' 12' 27.9248" W
TOTAL YIELD: 2.4 kt SITE ELEVATION: 7428 ft MSL

REPTH OF BURST: 1319 ft
CRATER DATA: No crater

TYPE OF B'JRST AN PLACEM•NT;
Tunnel, in scmiwelded tuff

STEIMING MATERIAL:

Tunnel - bedded tuff rhyolite to quartz latite and bedded tuff we.il-
cemented.

VENTING:

Venting occurred at the tunnel portal at R+2 seconds for an umknown
duration. A secondary steam explosion was observed front
8 to 10 minutes followIng the detonation.

The estimated dose rate at the tunnel portal, normalized to 11+1 hour,
was 50 R/hr. The estimated total release, normalized to H+1 minute,
was 5xlO curies and contained the following isotopes: 1131, 1133 135
BaLaI4 0 0

REMARKS:

Some radioactivity was detected in off-site areas. No radiation
was detected at the worksite or any other location, from releases of
gaseous radipoctivity during post-shot drilling or tunnel re-entry
operations.
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OPERATION NOUGAT - Shrew

PST GMT S!'ONSOR: LASL
DATE: 16 Sep 1961 16 Sep 1961
TIME: 1145 1945 SITE: NTS - U3ac

370 02' 54.4373" N
116* 011 29.5908" W

DEPTH OF BURST: 322 ft

TYPE OF BUI'ST AND PLACEMENT:
Underground, in slightly
consolidated al luvium

VENTIN..

This event released small visible quantities of radioactive stean
and/or gases.

REMARKS:

Radiation was detected on-site from radioactivity released by this
detonation, but no radiation levels above background were detected off the
NTS in populated areas. No radiation was detected at the bworksite or any
other location, from releases of gaseous radioactivity during post-shot
drilling.

A

.1
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OPERATION NOUGAT - Chena

PST GMT SPONSOR: LXL

DATE: 10 Oct 1961 10 Oct 1961
TIME: 1000 1800 SITEE: NrT - Ul2b.09

37' 11' 39.4418" N
1160 12' 25.2736" W

SITE ELEVATION: 7472 ft MSL

DEPTH OF'BUR•T: 838 ft

TYPE OF BURST AND PLACEMENT:
Tunnel, in slightly competent
tuff

VENTING:

Venting occurred at the tunnel portal at H+2 seconds and continued
for approximately 20 minutes.

The estimated dose rate at the tunnel portal, normalized to H+1
hour, was 35 R/hr. The estimated total release, normalized to 1+1 minute,
was 2x106 curies. The identities of the release products are not avail-
able.

REMARKS:

No radiation levels above background were detected off the NTS
in populated areas fzom radioactivity released by this detonation. No
radiation was detected at the worksite or at any other location, from
releases of gaseous radioactivity during post-shot drilling or tunnel
re-entry operations,
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OPERATION NOUGAT - Mink

PS GMT SP NS R L
DATE: 29 Oct 1961 29 Oct 1961 SPONSOR: LASL
FTIMTr.: 1030 1830

SITE: NTS - U3ae
37* 02' 54.8432" N

1160 01' 51.9485" W

SITE ELEVATTO": 4028 ft MSL

DEPTH OF BURST: 630 ft
REjTH OF EMPLACF1MENT hOLE: 640 ft
TYPE OF BURST AND PLACEMENT:

Underground, in alluviuon

I
VENTING:

Some gas seepage was evidenced at H+25 minutes.

REMARKS:

Radiation was detected on-site from radioactivity released by this
detonation. Produced measurable contamination of off-site milk supplies
caused levels of contamination in milk in Hliko, Nevada, to jump to 720 pc/k,
4 days after the shot. Some radiation was detected in the
areas surrounding SZ from gaseous radioactivity released during post-shot
drilling. No radiation was detected off the NTS from post-shot operations.
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OPERATION NOUGAT - Fisher

PST GMT SPONSOR: LASL
DATE: 3 Dec 1961 3 Dcc 1961 -

TIME: 1504 2304t SITE: NTS - U3ah
- 370 02'2, 45.84" N

TOTAL YIELD: 135116 01' 39.6325" W

DEPTH OF BURST: 1193 ft
_CRATER DATA:
Subsidence crater TYPE OF BURST AND PLACEMEMNT:

Diameter: 650 ft Underground, in alluvium
Depth: 70 ft

VENTING:

This event released small visible quantities of radioactive steamI: and/or gases.

* REMARKS:

Radiation was detected on-site from radioactivity released b% this

detonation. No radiation levels above background were detected off the
INTS ir populated areas from radioactivity released by this detonation.

Some radiation was detected in the area surroumding SZ from gaseous
radioactivity released during post-shot drilling.

I :
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PROJECT GNOME

MIST GMT SPONSOR: LRL
DATE: 10 Dec 1961 10 Dec 1961
TIME: 1200 1900 SITE; Near Carlsbad, New Mexico

320 15' 49" N
TOTAL YIELD: 3.1 kt 103* 5' 57" W

SITE ELEVATION: 3395 ft MSL
CRATER DATA:

No crater DEPTH OF BURST: 1184 ft

TYPE OF BURST AND PLACEMENT:
Underground, in bedded rocksalt

"VENTING:

less Radiation was detected at the blast door at the bottom of the shaft

less than one minute following the explosion; and at the shaft collar, 3
minutes and 40 seconds after the detonation. At approximately 7 minutes
after the detonation, gray smoke, steram, and associated radioactivity
surged from the shaft opening. By 11 minutes following the explosion,
copious quantities of steam were issuing from both shaft and ventilation
lines. A large flow continued for about 30 minutes before gradually
decreasing. A small flow was still detected the following day. The
radioactive elements that vented through the shaft were volatile and
noble gases.

4 REMARKS:

Figure 8 shows the measured cloud pattern and times of measurement.
All readings are gross gamma measured inside the aircraft. Attenuation.
of radiation by the aircraft structure was not determined, but was
probably in the range of 30 to 50 percent.

Meteorological Information:

Wind at the surface: 150 degrees - 4.6 mph
Wind at 100 feet: 140 degrees - 16 mph
Surface air temperature: 45.3'F
Surface relative humidity: 72%
Surface atmospheric pressure; 26.74 inches of mercury
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OPERATION NOUGAT - Mad

PST GHT SPONSOR: LRL
-DATE: 13 Dec 1961 13 Dec 1961

STIME: 1000 1800 SITE: NTS - U9a
370 07' 35.77" N

TOTAL YIELD: 0.43 kt 116* 02' 55.54" W

4 DEPTU OF BURST: 594 ftCRATER DATA: No crater

STYPE OF BURST AND PLACEMENT:
Underground, in slightly
consolidated alluvium

IVENTING:

This event released small visible quantities of radioactive steam
and/or gases.

REMARKS:
I,.

Radiation was detected on-site irom radioactivity released by this
detonation. No radiation levels above background were detected off the NTS
in populated areas from radioactivity released by this detonation.

No radiation was detected at the worksite or any other location,
from releases of gaseous radioactivity during post-shot drilling.
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OPERATION NOUGAT - Ringtnil

PST GMT SPONSOR: LASL
DATE: D7 Dec 1961 17 Dec 1961.
TIME: 0835 1635 SITE: NTS - U3ak

37" 02' 35.38" N
1160 01' 31.13" W

DEPTH OF BURST% 1191 ft

TYPE Of, BURST AND PLACEl4NT:
Underground, in alluvium

VENTING:

This event released small visible quantities of radioactive steam
and/or gases.

REMARKS:

Radiation was detected on-site from radioactivity released by this
detonation. No radiation levels above background were detected off the
NTS in populated areas, from radioactivity released by this detonation.

No radiation was detected at the worksite or any other location
from releases of gaseous radioactivity during post-shot drilling.

A
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OPERATION NOUGAT - Feather

PST GMT SPONSOR: LRL
DATE: 22 DWc 1961 22 Dec 1961
TIME: 0830 1630 SITE: NTS - U12b.08

370 11' 41.76" N
"1160 12 1 29.84" W

SITE ELEVATION•: 7449 ft HSL

DEPTH OF BURST: 812 ft

TYPE OF BURST AND PLACEMENT:
Tunnel, in competent to
incompetent tuff.

t

VENTING:

At H hour a small cloud which appeared to be typical gas-venting,
rose from a tunnel portal and vent pipes on top of the mesa and endured
for 11 minutes.

The estimated dose rate at the tunnel portal, notmalized to H+1 hour,
was 18 TL/hr. The estimated total release, normalized to H+1 minute, was
lxIO6 curies. The isotope identities are not available.

IREMARKS:

At H+30 minutes a branch tunnel was monitored at 40 mR/hr, and G
location 1/2 mile southwest and downwind from the venting origin was

'monitored to be 100 mR/hr at the same time.

Some radioactivity was detected in off-site areas. No radiation
was detected at the workeite or any other location, from releases of
gaseous radioactivity during post-shot drilling or tunne'l re-entry

[ , operations.
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OPERATION NOUGAT Stoat

PST GMT SPONSOR: LASL
DATE: 9 Jan 1962 9 Jan 1962
TIME: 0830 1630 SITE: NTS - U3ap

- -- 3, 02' 40.70" N
TOTAL YIELD: 4.5 kt 116' 02' 06.23" W

DEPTH OF BURST: 992 ft
CRATER DATA:

Subsidence crater TYPE "OF BURST AND PLACEMENT:
Diameter: 356 ft Underground, in alluvium
Depth: 7 ft

VENTING:-
Vented

REMARKS:

Radiatiot was detected on-site from radioactivity released by this
detonation. No radiation levels above background were detected off the
NTS in pepulated areas, from radioactivity released by this detonation.

Some radiation was detected in the area surrounding SZ from gaseous
radioactivity released during post-shot drilling. No radioactivity was
detected off the NTS from post-shot operations.
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OPERATION NOUGAT - Agouti

PST GMT SPONSOR: LASL
DATE: 18 Jan 1962 18 Jan 1962
TIME: 1000 1800 SITE: NTS - U3ao

370 02' 50.08" N
TOTAL YIELD: 5.9 kt 116* 02' 03.69" W

DEPTH OF BURST: 856 ft
CRATER DATA:

Subsidence crater TYPE OF BURST AND PLACEMENT:
j Diameter: 500 ft Underground, in alluvium

.pth: 50 ft

VENTING:
None

REMARKS:

No i.ctation levels above background were detected on or off the
NTS, front ):adioactivity released by this detonation.

•:" diation was detected at the workcite or any other location, .1
from i sos of gaseous radioactivity during post-shot drilling.
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OPERA1TION NOUGAT - Doim.ouse

PST GMT
DATE: 30 Jan 1962 30 Jan 1962 SPONSOR: LASL

TIlE: 1000 1800
SITE: NTS - U3aq

370 02' 48.64" N

1160 02' 2 2.14"W

DEPTH OF BURST: 1191 ft

TYPE OF BURST AND PLACEMENT:
Underground, in alluvium

VENTING:

This event released small visible quantities of radioactive steam
and/or gases.

REMARKS:

Radiation was detected on-site from radioactivity released by this

detonation. No radiation levels above background were detected off the

NTS in populated areas from radioactivity released by this detonation.

Some radiation was detected in the area surrounding SZ from gaseous

radioactivity released during post-shot drilling. No radioactivity was

detected off the NTS from post.-shot operations.
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OPERATION NOUGAT - Stillwater

PST GMT SPONSOR: LRL
DATE: 8 Feb 1962 8 Feb 1962
TIME: 1000 1800 SITE: NTS - U9c

37e 07' 38.09" N
TOTAL YIELD: 2.7 kt 116' 03' 09.15" W

SITE ELEVAIION : 4208 ft KSL
CRATER DATA:

Subsidence crater DEPTH OF BURS7: 625 fit
SDiameter: 450 ft

Depth: 32 ft TYPE OF BURST AND PLACEMENT:
Underground, in slightly

VENTING: consolidated alluvium
None, except during
post-shot drilling

REMARKS:

No radiation levels were det c'ed above background on or off the NTS,
from radioactivity released by this detonation.

Some radiation was detected in the area surrounding SZ from gaseous
radioactivity released during post-shot drilling. No radioactivity was
detected off the NTS from post-shot operations. 0
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OPERATION NOUGAT - Armadillo

PST , CMT SPONSOR: LASL
DATE: 9 Feb 1962 9 Feb 1962
TIME: 1000 1800 SITE: NTS - U3ar

37? 02? 36.88" N
TOTAL YIELD: 6.6 kt 116" 02' 20.24" W

DEPTH OF BURST: 786 ft
CRATER DATA:

Subsidence crater TYPE OF BURST AND PIACEMENT%
Diameter: 500 ft Underground, in alluvium
Depth: 35 ft

VENTING:
Vented

REMARKS:

Radiation was detected on-site from radioactivity released by this
detonation. No radiatiou levels above background were detected off the
NTS in populated areas from radioactivity released by this detonation.

Some radiation was detected in the area surrounding SZ from gaseous
radioactivity released during post-shot drilling. No radioactivity
was detected off the NTS from post-shot operations.

4
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OPERATION NOUGAT- Hardhat

k ST GMT SPONSOR' DOD
DATE: 15 Feb 1962 15 Feb 1962
TIME: ..000 1800 SITE: NTS - U15a

376 13! 34.7140" N
TOTAL YIELD: 5.9 kt 116' 03' 33.5234"T W

SSITE ELEVATION: 5114 ft MSL
S_~C.RATE•R DATA.,

No crater DEPTH OF BURST: 943 ft

VENTING: TYPE OF BURST AND PLACEMENT:
Vented Underground, bottom of 36-

inch-diameter shaft in

grandodiori te

I •REMARKCS:

Radiation was detected on-site from radioactivity released by this
detonation. No radiation levels above background were detected off the
NTS in populated areas trom radioactivity released by this detonation.

Some radiation was detected in the area surrounding SZ from gaseous
radioactivity released during post-shot drilling. No radioactivity was
detected off the NTS from post-shot operations.

I
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OPERATION NOUGAT - Chinchilla I

PST GMT SPONSOR: IASL
DATE: 19 FeD 1962 19 Feb 1962
TIME•: 0830 1630 SITE: NTS - U3ag

37* 02' 56.5909" N
TOTAL YIELD: 1.8 kt 116" 01' 46.3128" W

DEPTll OF BURST: 492 ft
CRATER LiATA:

Subsidence crater TYPE OF BURST AND PLACEMENT:
Diameter: 300 ft Underground,.in alluvium
Depth; 50 ft

VENTING:

This event released small visible quantities of radioactive steam
and/or gases.

REMARKS:

Radiation was detected on-site from radioactivIty released by this
detonation. No radiation levels above background were detected off the
NTS in populated areas from radioactivity released by this detonation.

Some radiation was detected in the area surrountding SZ from gaseous
radioactivity released during post-shot drilling. No radioactivity was
detected off the NTS from post-shot operations

4
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OPERATION NOUGAT - Codsaw

PST GMT SPONSOR: LRL
DATE: 19 Feb 1962 19 Feb 1962
TIME: 0950 1750 SITE: NTS - U9g

370 07' 38.8308" N
116* 02' 13.63" W

SITE ELEVATION: 4218 ft MSL

DEPTH OF BURST: 696 ft

TYPE OF BURST AND PLACEMENT:
Underground, in semiwelded tuff

VENTING:
Vented

REMARKS:

Radiation levels were detected near SZ, above normal background, from
radioactivity released by this detonation. No other radiation levels
were detected on or off the NTS, from radioactivity released by this
detonation.

No radiation was detected at the worksite or any other location
from releases of gaseous radioactivity during post-shot drilling.

5
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OPERATION NOUGAT - Cimarron

PST GMT SPONSOR: LRL
DATE: 23 Feb 1962 23 Feb 1962
TIME: 1000 1800 SITE: NTS - U9h

370 07' 43.88" N
TOTAL YIELD: 11.2 kt 1160 02' 53.91" W

SITE ELEVATION: 4208 ft MSL
CRATER DATA:

Subsidence crater DEPTH OF BURST: 1000 ft
Diameter: 500 ft
Depth: 40 ft TYPE OF BURST AND PLACEMENT:

Underground, in slightly con-
VENTING: solidated alluvium

None except during post-shot drilling

REMM1US:

No radiation levels above background were detected on or off the
NTS, from radioactivity released by this detonation.

Some radiation was detected in the area surrounding SZ from gaseous
radioactivity released during post-shqt drilling. No radioactivity was
detected off the NTS, from post-shot operations,

S1
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OPERATION NOUGAT - Platypus

PST GMT
DATE: 24 Feb 1962 24 Feb 1962 SPONSOR: LASL
TIME: 0830 1630

SITE: NTS - U3ad
370 02' 54" N

V 116* 01' 54.85" W

DEPTH OF BURST: 190 ft

TYPE OF BURST AND PLACEMENT:
VENTING: Underground, in alluvium

Vented

REMARKS:

Radiation was detected on-site from radioactivity released by this
detonation. No radiation levels above background were detected off the
NTS in populated areas from radioactivity released by this detonation.

No radiation was detected at the worksite or any other location from
releases of gaseous radioactivity during post-shot drilling.

I
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OPERATION NOUGAT - Pampas

PST GMT SPONSOR: LASL/UK
DATE: I Mar 1962 1 Mar 1962
TIME_•: 1110 1910 SITE: NTS - U3al

37* 02' 30.34" N
1160 01' 44.799" W

SITE ELEVATION: 4012 ft MSL

DEPTH OF BURST: 1191 ft

DEPTH OF EMPLACEMENT HOLE:
1201 ft

TYPE OF BURST AND PLACEMENT:
Underground, in alluvium

VENTING:

Immediately after detonation, two small clouds floated around inl'Area 3.

REMARKS:

A maximum dose rate reading of 37 mR/hr at H+45 minutes was evidenced
at the BUSTER JANGLE Y (BJY) of the NTS road network. * ome
radioactivity was detected in off-site areas. Some radiation was detected
in the-area surrounding SZ from gaseous radioactivity released during
post-shot drilling. No radioactivity was detected off the NTS from post-
shot operations.
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OPERATION NOUGAT Danny Boy

PST GMT SPONSOR: LRL/DOD
DATE: 5 Mar 1962 5 Mar 1962
TIME: 1015 1815 SITE: NTS - Area 18

"370 06' 39.79" N
TOTAL YIELD: 0.42 kt 116* 21' 53.82" W

SITE ELEVATTON: 5477 ft MSL
CRATER DATA:

Diameter: 214 ft DEPTH OF BURST: 110 ft
Depth: 62 ft

TYPE OF BURST AND PLACEMENT:
Underground, in basalt

VENTING:

A persistent cloud was produced containing appreciable quantities of
radioactivity associated with particulates

REMARKS:

The close-in and distant fallout documentation (Figures 1 and 2) was
performed by the NDL. AN/PDR-39A Ion-chamber instruments were used to
measure field gamma dose rates, Most of the measurements from 2,500 ft
to 25,000 ft from GZ were accomplished from H+2 hours to H+29 hours. Ground
surveys beyond 2,500 ft downwind from GZ continued through D+9 days.
The area ftom GZ to a distance of 2,500 ft downwind was surveyed at
later times. The dose-rate readings were extrapolated to H+1 hour using
a decay approximation. The dotted portions of the patterns
indicate uncertainty.

The off-site patterns (Fips.314 & 315 ) were constructed from aerial
survey measurements performed by EG&G and the USGS. The EG&G survey which
took place from H+5 to 11+7 hours, defines the pattern from miles to

4 approximately 25 miles. Two days-later the long-range survey out to 140
miles was mrade by the bSGS.
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roam Now

TABLE 104 NEVADA WIND DATA FOR OPERATION NOUGAT - DANNY BOY

Altitude H+1O minutes
(MSL) Direction .. peed

feet degrees mph

5,477 170 13.8
6,000 17'. 15.0
7,000 178 17.3
8,000 184 23.0
9,000 190 31.1

10,000 191 34.5
11,000 p95 39.1
12,000 199 42.6
13,000 202 52.9
14,000 206 54.1

Notes

1. Obdervations made at Area 18 radar site.

2. Atmospheric pressure was 832 millibars, the temperature was 5.30C,
the dew point temperature was -12.2eC, and the relative humidity
was 27% at GZ at 1015 PST.
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OPERATION NOUGAT - Ermine

P.,T GKT
DATE: 6 Mar 1962 6 Mar 1962 SPONSOR: LASL
TIME; 0830 1630

SITL• NTS - U3ab
370 021 54.233" N

1160 02' 01.165" W

DEPTH OF BURST: 240 ft

TYPE OF BURST AND PLACEWNT:
VENTING: Underground, in alluvium

None except during post-shot drilling

REMARKS:

No radiation levels were detected above background on or off the
NTS from radioactivity released by this detonation.

Some radiation was detented in the area surrounding SZ from gaseous
radioactivity released during post-shot drilling. No radioactivity was
detected off the NTS from post-shot operations.

S26
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OPERATION NOUGAT - Brazos

PST GMSPQSOR: LRL
DATE1 8 Mar 1962 8 Mar 1962
"T!ME: 1000 1800 SITE: HTS - U9d

370 07' 19.7891" N
TOTAL YIELD: 7.6 kt 116 02' 55.9678" T

SITE ELEVATION: 4201 ft MSL
CRATER DATA:

Subsidence crater DEPTH OF BURST: 841 ft
Diameter: 450 ft
Depth: 40 ft TYPE OF BURST AND PLACEMENT:

Underground, in slightly
consolidated alluvium

VENTING:

This event released small visible quantities of radioactive steam
and/or gases.

REMARKS :

Radiation was detected on-site from radioactivity released by this
detonation. No radiation levels above background were detected off the
NTS in populated areas from radioactivity released by this detonation.
Some radiation was detected in the area surrounding SZ from gaseous radio-
activity released during post-shot drilling. No radioactivity was released
from post-shot operation.

Ji
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OPIRATION NOUCAT - Hognose

PST •MT SPONSOR: LASL
DATE: 15 Mar 1962 15 Mar 1962
TIME: 0830 1630 SITE: iTS - U3aJ.

370 02' 38.269" N
116* 01' 51.774" W

DEPH OF BURST: 789 ft

TYPE OF BURST AND PLACIMENT:
Underground, in alluvium

VENTING:

None except during post-shot drilling

REILARKS:

No radiation levels were detected above background on or off the NTS
from radioactivity released by this detonation. Some radiation was
detected in the area surrounding SZ from gaseous radioactivity released
during post-shot drilling. No radioactivity was detected off the NTS
from post-chot operations.
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OPERATION NOUGAT - Hoosic

PI;T GT SPONSOR: LRL
DATE: 28 Mar 1962 28 Mar 1962
TIME: 1000 1800 SITH: NTS - U9j

37* 071 27.5474" N
TOTAL YIELD: 3 kt 116* 02t 01.9685" W

SITE ELEVATION: 4235 ft MSL
C MTER DATA:

Sub~sidence crater DEPTH OF rhURST: 614 ft
Diameter: 310 ft
Depth: 25.3 ft TYPE OF BURST AND PIACOEWT:

Underground, in tuff below
alluvium

VOTING:
Nonc except during post-shot drilling

No radiation levels were detected above background on or off the
NTS from radioactivity released by this detonation. Some radiation
was detected in the area surrounding SZ from gaseous radioactivity
released during post-shot drilling. No radioactivity wa,4 detected off
the NTS from post-shot operations.
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OPERATION NOUGAT - Chinchilla II

PST GMT
DATE: 31 Mar 1962 31 Mar 1962 SPONSOR: LASL
TIME: 1000 1800

SITE: NTS - U3as
370 02' 48.874" N

1160 02' 12.850" W-?'

SITE ELEVATION: 4026 ft MSL

DEPTH OF BURST: 448 ft

DEPTH OF EMPLACEMENT HOLE:
CLOUD TOP HEIGHT: 5500 ft MSL 458 ft

TYPE -)F BURST AND PLACrMENT:
Underground, in alluvium

VENTING:

A dust cloud was observed at H hour.

REMARKS:

A maximum radiation reading of 20 mR/hr was located at SZ at H+4
minutes. Some other radiation levels above normal background wereR
detected near SZ. No other radiation levels were detected on or off the
NTS from radioactivity released by this detonation. Some radiation was
detected in the area surrounding SZ from gaseous radioactivity released
during post-shot drilling. No radioactivity was detected off the
NTS from post-shot operations.
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OPERATION NOUGAT " Dormouse II

PST GMT SPONSOI: LASL
DATE: 5 Apr 1962 5 Apr 1962
TIME: 1000 1800 SITE: NTS - U3az

370 02' 40.219" N
TOTAL YIELD: 10 kt 1160 01' 24.720" W

DEPTH OF BURST: 856 ft
CRATER DATA:

Subsidence crater TYPE OF BURST AND PLACEMENT:
Diameter: 560 ft Undergiround, -in alluvium
Depth: 87 ft

VENTING:
None except during post-shot drilling

SREMARKS:

No radiation levels were detected above background on or-off the
NTS from radioactivity released by this detonation. Some radiation
was detected in the area surrounding SZ from gaseous radioactivity
released during post-shot drilling. No radioactivity was detected off
the NTS from post-shot operations.
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OPERATION NOUGAT - Passaic

PST GMT SPONSOR: LRL
DATE: 6 Apr 1962 6 Apr 1962
TIME: 1000 1800 SITE: NTS-Ugi

- 370 07' 03.6276" N
116* 02' 38.4413" V

SITE ELEVATION: 4183 ft MSL

DEPTH OF BURST: 764 ft

TYPE OF BURST A•.D LACEHENT:
Underground, alluvium

VENTING: tuff contact
None, except during
post-shot drilling

REMARKS:.

No radiation levels were detected above background on or off the NTS,
from radioactivity released by this detonation. Some radiation was
detected in the area surrounding SZ from gaseous radioactivity released
during post-shot drilling. No radioactivity was detected off the NTS
from post-shot operations.
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OPERATION NOUGAT - Hudson

PST G.T SPONSOR: LL
DATE: 12 Apr 1962 12 Apr 1962 -

TIME: 1000 o0 SITE: NTS - U9h
37' 07' 37.8426" N

"116* 02' 41.5226" W

SITE ELEVATION: 4200 ft MSL

DEPTH OF BURST: 480 ft

VENTING: TYPE OF BURST AND PLACEMENT:
None, except during Underground, in slightly
post-shot drilling consolidated alluviun

REMARKS.,

No radiation levels were detected above background on or off the NTS
from radioactivity released by this detonation. Some radiatiou was detected
in the area surrounding SZ from gaseous radioactivity released during
post-shot drilling. No radioactivity was detected off the NTS from post-
shot opeiations.

po-
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OPERATION NOUGAT - Platte

PST GMT SPONSOR: LRL
DATE: 14 Apr 1962 14 Apr 1962
TIME: 1000 1800 SITE: NTS - Ul2k.Ol

370! 13' 19.26" N
V. TOTAL YIELD: 1.7 kt 1160 09' 26.77" W

t. SITE ELEVATION: 6281 ft MSL
CRATER DATA: No crater

DEPTH OF BURST: 628 ft
CLOUD TOP HEIGHT: 8000 ft MSL

SLANT DEPTIlt 560 ft

TYPE OF BURST AND PLACEMENT:
Tunnel, in weakly

consolidated tuff

STEMMING MATERIAL:

Tunnel - interbedded brown sandy tuff and yellow-gray lapilli tuff

VENTING:

Venting occurred at the tunnel portal, through fissures, and at a 'r vent hole at H+1.5 seconds. The fissures were created on
the side of the hill, and radial cracks formed on top of the hill

A persistent cl.oud war produced containing appreciable quantities
of radioactivity associated with particles The estimated

dose rate at the tunnel portal, normalized to H1+1 hour, was 20 R/hr and the
e:;timated total release, nornalized to H+1 minute, was 5x10 7 curies. The
release products contained the following known isotopes: RtuO%, Ru1 Or,
Zr-Nb~ Ca ,Ca

14 
, , ,

REMA.1S :ui m

The cloud drifted in a northerly direction. The radiation area at
i H+4.5 hours extended upwind approxima~tely one mile from GZ and was Monitored :

at I0 mR/hr. Some radioactivity wes detected in off-site
areas. No radiation was detected at the worksite ox any othe loeatioxr
from releases cf gaseous radioactivity during piust-shot drilling or tunrel
?re-entry operations,
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OPERATION NOUGAT - Dead

PST GMT SPONSOR: LRL
DATE: 21 Apr 1962 21 Apr 1962
TPIME: 1040 1840 SITE: NTS - '09k

"370 07' 08.4176" N
1*' 116* 01' 53.4847" W

T SITE ELEVATION: 4261 ft MSL

DEPTH OF BURST: 634 ft

TYPE OF BURST AND PLACEMENT:
Underground, in alluvium

VENTING:
None, except during
post-shot drilling

REMARKS:

No radiation levels were detected above background on or off the NTS
from radioactivity released by this detonation. Some radiation was
detected in the area surrounding SZ from gaseous radioactivity released
during post-shot drilling. No radioactivity was detected off the NTS
from post-shot operations.
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OPERATION NOUGAT - Black

PST GMT SPONSOR: LRL
DATE: 27 Apr 1962 27 Apr 1962
TIME: 1000 1800 SITE: NTS-U9p

"370' 07' 06.4610" N
116" 02' 15.9730" WI'

SITE ELEVATION: 4217 ft MSL

DEPTH OF BURST: 714 ft

TYPE OF BURST AND PLACEMENT:
Underground, in tuff

VENTING: below alluvium
None, except during
post-shot drilling

REMARKS:

No radiation levels were detected above background or or off the NTS
from radioactivity released by this detonation. Some radiation was
detected in the area surrounding SZ from gaseous radioactivity released
during post-shot drilling. No radioactivity was detected off the NTS
from post-shot operations. II
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OPERATION NOUGAT - Paca

PST GMT SPONSOR: LASL
DATE: 7 May 1962 7 May 1962
TIE: 1133 1933 $TT: NIS - U3ax

37" 02' 47.6237" N
1160 01' 30.0318" W

1EPTh OF BURST: 848 ft

TYPE OF BURST AND PLACEMENT:
Underground, in alluvium

VENTING:
None, except during

4 post-shot drilling

REMARKS:

No radiation levels were detected above background on or off the NTS
from radioactivity released by this detonation. Some radiation was

detected in the area surrounding SZ from gaseous radioactivity released
during post-shot drilling. No radioactivity was detected off the NTS
from post-shot operation.
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OPERATION NOUGAT- Aardvark

PST G74T SPONSOR: LASL
DATE: 1.2 May 1962 12 May 1962
TIME: 1100 1900 SITE: WTS - U3ams

370 03' 54.6976" N
TOTAL YIELD: 38 kt 116* 01' 49.3656" W

1DPTI1 OF BURST: 1424 ft
CRATER DATA:

Subsidence crater TYPE OF BURST AND PLACEMENT:
Diameter: 950 ft Underground, in tuff
Depth: 75 ft

VENTING:
Vented

REMARKS:

Radiation was detected on-site from radioactivity released by this
detonation. No radiation levels above background were detected off the
NTS in popuiated areas from radioactivity released by this detonation.
Some radiation was detected in the area surrounding SZ from gaseous radio-
activity released during post-shot drilling. No radioactivity was detectedoff the NTS from post-ihot operations.

I
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OM.RATION NOUGAT - Eel

PST GMT SPONSOR: LRL
DAT: 19 May 19&2 19 May 1962
TIME: 0700 1500 SITE: NTS - U9m

- 3f 07' 21.49" N
1160 02' 419.9561" w

BITE ELEVATION: 4199 ft MSL

DEPTH OF BURST: 714 ft

TYPE OF BURST AN.) PLACEMENT:
Underground, in alluvium

VENTING:

Venting in the form of a geyser, occurred at 11+10 seconds at vent hole
Ugm-2 and continued steadily until H+19 minutes 42 seconds. A jimilar
venting occurred at 11+15 seconds at vent hole U9-m3 and lasted until H+21
minutes. The venting ceased with crater subsidence

The normalized 11+1 hour estimated dose rate at 500 feet
4from SZ and the normalized H+1 minute estimated total releapes respectively

are: '7 R/hr and 5xlO(' curiec. The known isotopes are: Ru'03  06'Ior

REMARKS:

Some radioactivity was detected in off-site areas. No radiation was
detected at the worksite or any other location from releases of gaseous
radioactivity duringr post-shot drilling, At H+30 minutes
readinps at 1000 feet from SZ varied between 250 and 500 mR/hr with the
exception of a location 3.000 fcet north of~ SZ where readings continued at

*more thar1 100 R/hir contrary to prediction.
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OPERATION NOUGAT White

PST GMT SPONSOR: LRL
DATE: 25 May 1962 25 May 1962
TIME: 0700 1500 SITE: WS - Ugb

374 07' 29.4725" N
116* 03' 07.1518" W

SITE ELEVATION: 4200 ft MSL

DEPTH OF BURST: 635 ft

TYPE OF BURST AND PLACEMENT:

Underground, in alluvium (tuff)
VENTING:

None, except during
post-shot drilling

REMARKS.

No radiation levels were detected above background on or off the NTS
from radioactivity released by this detonation. Some radiation was
detected in the area surrounding SZ from gaseous radioactivity released
during post-shot drilling. No radioactivity was detected off the NTS
from post-shot operations. ]
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OPERATION NOUGAT - Raccoon

"PST GMT SPONSOR: LASL
DATE: 1 Jun 1962 1 Jun 1962 -
TIME: 0900 1700 SITE: NTS - U3aJs

"370 02' 44.206" N

1160 02' 04.059" W

DEPTH OF BURST: 539 ft

TYPE OF BURST AND PLACEMENT:
Underground, in alluvium

VENTING:

None

REMARKS:

No radiation levels were detected above background on or off the NTS
from radioactivity released by this detonation. No radiation was detected
at the worksite or any other locaLion from releases of gaseous radioactivity
during post-shot drilling.
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OPERATION NOUGAT - Packrat

PST GMT SPONSOR: LASL
DATE: 6 Jun 1962 6 Jun 1962
TIME: 0900 1700 SITE: NTS - U3Ww

370 02' 44.5761" N
116" 02' 01.4312" W

DEPTH OF BURST: 860 ft

TYPE OF BURST AND PLACEMENT:
Underground, in alluvium

VENTLNU :

Vented

REMARKS:

Radiation levels were detected near SZ above normal. background from
radioactivity released by this detonation. No other radiation levels
were detected on or off the NTS from radioactivity released by this
detonation. Some radiation was detected in the area surrounding SZ from
gaseous radioactivity released during .post-shot drilling. No radio-
activity was detected off the NTS from post-shot operations.
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OPERATION NOUGAT -Des Moines

PST GMT SPONSOR: LRL
DATE: 13 Jun 1962 13 Jun 1962
TIME: 1300 2100 SITE: NTS - U12J.01

37: 13' 20.00" N
i 116* 09' 43.78" W

SITE ELEVATION: 6301 ft MSL

DEPTH OF BURST: 660 ft

SLANT DEPTH: 610 ft

TYPE OF BURST AND PLACE1tNT:
Turnnel, in weakly consolidated
tuff

VENTING:

Venting began at H+0.2 seconds on top of the hill at SZ, then from
a vent hole at the face of the hill and finally through the portal. The *
duration of the release was approximately 5 minutes.

The estimated dose rate at Access Road normalized to 11+1 hour, was
100 R/hr, and the estimated total release, normalized to 11+1 minute, was
3rI0I° curies. The release products contained the following isotopes:
I , I I " Te's, Ru 1°, Ba-La• 4 0 , and Ru-Rh10 5

Remote radiation measurements Just inside the trailer shelter (see
REMARKS) indicate abott" 100 R/hr at H1+2.5 hours and 45 R/hr at 11+6.5
hours, The maximum reading a short distance from the
portal at H1+3 minutes was 30 R/hr.

REMARKS:

The shot vented out of the tunnel mouth with sufficient pressute and
flow rate that radioactive debris was projected entirely across the canyon
and deposited on the slope behind a trailer shelter. This shelter was
not shielded from fallout. The entrance to the shelter faced away from the
"tunnel but the door was opern
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OPERATION NOUGAT - Des Moines

The shot caused I131 milk contamination in the following locations:
Adavan, Nevada, 360 pc/.t on 20 June; Elko, Nevada, 610 pc/A on 22 June;
and Spokane, Washington, 1,240 pc/A on 20 June. All measurements were
made from samples taken from fresh milk except those at Spokane which
were made from pooled milk at a pasteurizing plant.

Figure 307 shows contours of residual gamma radiation in units of
thousands of counts per second at 500 feet above the ground and are
dashed where estimated. Pre-Des Moines background is assumed to be
1,000 counts per second. The aerial surveys were performed by ARMS-1
(USGS) on 27, 28, and 30 June 1962.

No radiation was detected at the worksite or any other location from
releases of gaseous radioactivity during post-shot drilling and tunnel
re-entry operations.
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Figure 317 OPERATION NOUGAT -Des Moines contours of
residuni gamma radiation in thousands of counts per
second at 500 fect above the g, wid at H+14 days
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TABLE 105 NEVADA WIND DATA FOR OPERATION NOUJGAT- DES 140lNES'

Altitude -H-our (Note 1)

(MSL) Direction Sp~eedI

feet degrees mNph

5,635 204 32.2
6,000 200 32.2
7,000 198 33.4
8,000 200 33.4
9,000 204 29.9

10,000 206 29.9
11,000 206 29.9
12,000 204 29.9
13,000 205 28.0
14,000 206 28.8
15,000 206 29.9

Notes

1. Observations made at Yucca weather station.

2. Surface daa (from RAOB) at level of GZ over Area 12, H-hour.
Atmospheric pressure 81,9 millibars, temperature 20.3*C, relative
humidity 12%.
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OPERATION NOUCAT Daman I

L P)A•E: 21 Jwi 1.962 2 I=J 1962
TIt'E: 0900 1700 SITE.: NTS - U3be

i 37* 02' 35.0325" N
116" Q1' 49.9090" W

fljPTH 01? BUR.ST: 854 ft

Undergrcund, in alluvium

VENTING:
Vented b

P-diation levels were detected near SZ above normal ba~ekgtiound from•: radioactivity released by this detonation. No other radiatiton levels were
detected on or off the NTS from radioactivity released by this detonation.

Some radiation was detected in the area surrounding SZ, from gaseous
radioactivity released during post-shot drilling. No radkoactivity wa,
detected off the NTS from post-shot operationw.

" "ir
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OPERATION NOUGAT - Haymaker

PST MT SPONSOR: LASL

DATE: 27 Jun 1962 27 Jun 1962
lite.- 1000 1600 SITE: NTS - U3aus

37" 02' 29.7466" N.
TOTAL,, YIELD: 56 kt 1160 02' 06.8826" W

E DDEPTH OF BURST: 1340 ft•.--.-------CATEDATA

Subsidence crater TYPE OF BURST AND PLACEMENT:
Diaw.ter: 950 ft Underground, in alluvium
,Depth: 70 ft

VENTING;

Small visible quantities of radioactive steam and/or gas were
released.

REMARKS:

Fractiouation of debris made analysis of yield difficult.

Some radiation was detected on-site from radioactivity released by
this detonation. The shot produced detectable 1'31 contamination in milk.
It produced levels of 180 pc/A in milk on 30 June at Austin, Nevada

Some radiation was detected in the area surrounding SZ
from gaseous radioactivity released during post-shot drilling. No
radioactivity was detected off the NTS from post-shot operations.
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OPERATION NOUGAT - Marshmallow

PST GMT SPONSOR: DOD
DATE: 28 Jun 1962 28 Jun 1962
TIME: 0900 1700 SITE: NTS - U16a

- 370 00' 32.7636" N
1160 12' 03.7533" W

SITE ELE~VATION: 6443 ft, XSL

DEPTH OF BURST: 1050 ft

VENTING: SLANT DEPTH: 900 ft
Vented

TYPE OF BURST AND PLACEMENT:
Tunnel, in semiwelded tuff

REMARKS:

Radiation was detected on-site from radioactivity released by this
detonation. No radiation levels above background were detected off the
NTS in populated areas from radioactivity by this detonation, No radia-
tion was detected at the worksite or any other location from releases
of gaseous radioactivity during post-shot drilling and tunnel re-entry
operations.
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OPERATION NOUGAT - Sacrameto

PST . .. T SPONSOR: LIkL
DATE: 30 Jun 1962 30 Jun 196?.

A TIME: 1330 2130 MITE: NTS - U9v
- 37* 07' 02.6885" N

116* 02' 50.697S" W

SITE ELEVATION: 4178 ft MSL

PEPTH OF BURST: 500 ft

TYPE OF BURST AND PLACEMENT:
Underground, in slightly con-
solidated alluvS•um

VENTING:

None

REMARKS:

No radiation leveis were detected above btckground on or off the NTS
from radioactivity released by this detonation. No radiation was detected
at the worksite or any other location from releases of gaseous radioactivity
during post-shot drilling.
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PROJECT SEDAN

PST GMT SPONSOR: LRL
DATE: 6 Jul 1962 6 Jul 1962
TIME: 0900 1700 SIM.: NTS - Ul0h
I 037" 10' 37.2249" N

TOTAL YIELD: 110 kt 116" 02' 43.3593" W

SITE ELEVATION:• 4317 ft HSL

CRATER DATA: DEPTH OF BURST: 635 ft
Diameter: 1214 *15 ft
Depth: 320 ft TYPE OF BURST AND PLMCEMENT:

Underground, in alluvium
CLOUD TOP HEIGHT:

16,000 fU ISL

STEMMING ,MATERIAL:

A 36-inch diameter cased drill hole backfilled with dry sand

VENTING:

A persistent cloud was produced containing appreciable quantities of
radioactivity associated with particulates,

REMARKS:

The fallout was documented to a distance of approximately 140 statute
miles downwiyid. The bulk of the data was tnken in the period H+20 to H+28
hours and, since the decay was unknown, by referencing these data to H+24
hours using t- 1 . 2 decay, the error introduced is relatively small. The
values thusf obtained are considered reasonably reliable both on-site and
off-site.

The significant contributors to the 11+24-hour gamma dose rate were
fission products, W27, and Na 2 4  Approximately 42% of the gamma dose
rate (H-024 hour) was due to fission producLs, 55% due to W187, 2% due to
Na24 and <1% due to W"", Wise, Be', Mnre and tracers,
It was assumed that there was no fractionation and that like fractions of
comporents escaped from the crater.

"Figs.319 & 320 present the gamma dosn-rate contours at H+1 hour
for Lhe close-in and distant areaR respectively. Dashed portions of con-
tou.s indicate uncertainty. The patterns wore reduced to show dose rate
from fission productR at H-+1 hour, by multiplying the 11+24-hour contour
values bv 0.42 and extrapolating those vli,:s to H+1 hour.

552

4. ._..._.



--- It

A 2 _ N

Ifs*FMtotp%

Figtire 319 Project Sedan - Contours of residual gamma radiation

(for fission products) in fl/hr at H+l hour to 20)000A e



1!

2500

200 0.0055
t2 '2

o po

0.02- CUR.ANT

z

I.I.C ,CYTA

I'I
SPIi 0.055

g9o
002

50 101 0 0 5

DISTANC FROM G, MILE
*~~~~~~~~~~~~~~~~O Fiue55PoetSdn-Cnouso eiulgum aito

0 -. . . . ..a. . . .



TABLE 106 NEVADA WIND DATA AT BJY FOR PROJECT SEDAN

Altitude H+13 minutes
(k1SL) Directi.on Speed

feet degrees mphI
Surface 160 11.5

5,000 150 11.5S6,000 170 10.4

7,000 200 10.4
S8,000 210 12.7

9,000 220 15.0
10,000 210 18.4
11,000 200 23.0
12,000 200 30.0
13,000 190 26.5
14,000 190 19.6
15,000 190 15.0
16,000 180 9.2
17,000 220 6.9
18,000 220 6.9
19,000 250 6.9

F Notes

1. ibservation point: BJY, 4076 ft MSL; 4200 ft south of GZ.

2. Surface data for Area 10 at H+22 minutes:

Atmospheric pressure: 868 millibars
Temperature: 28.50C
Dew point temperature: below instrumental threshold.
Relative humidity: below instrumental threshold.

"555



17.5
W65

15.5

14.5

13.5

9.5'
1.5

N

6.5

5.4ti.5 515.5J scale:-miles
4.5 0 1 234 5

SRIs role, 5000 ft/h

Figure 321. Hodograph for project Sedan

556



OPERATION SUNBEAM -Little Feller II

{PST -m SPONSOR: DOD
DATE: 7 Jul 1962 7 Jul 1962
TIME: 1100 1900 SITE: NTS - Area 18

370 07' 09.1611" N
"116* 18' 10.3321" W

all SITE ELEVATION: 5129 ft MSL

HEIGHT OF BURST: 3 ft

TYPE OF BURST AND PLACEM4ENT:
CLOUD TOP HEIGHT: Near-surface, over Nevada soil.

11,000 ft MSL Device supported by a cable
suspended between two posts.

REMARKS:

The close-in and distant contours of residual radiation are shown
in Figures 322 thru 324. All the contours are considered reliable.
The contours in Figures 322 thru 324 were supplementod by data from
REECo Rad-Safe Group and other projects.

The REECo D-Day and D+1 day data used were corrected to H,1 hour.
Dashed portions of contours indicate uncertainty.
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TABLE 107 NEVADA WIND DATA FOR OPERATION SUNBEM- LITTLE FELLER I.

" Altitude H-hour
(MSL) Direction Speed

feet degrees mph

Surface 171 8.1
6,000 190 16.1
7,000 180 19.6
8,000 180 15.0
9,000 180 11.5

10,000 180 11.5
1.1,000 14") 8.1
12,000 120 15.0
13,U000 10 21.9 1
14,000 100 18.4

k 15,000 90 10.4
16,000 140 3.5
17,000 200 8.1
18,000 200 9.2

I I

Notes:

1. Observations made at forward control point, Area 18.

2. Air temperature at the surface was 35.5 0 C, and the relative
A humidity was too low to measure.
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SOPERATION SUNBEAM- Johnie Boy

SPST GMT SPONSOR: DOD
DATE: 11 Jul 1962 11 Jul 1962
TIME: 0845 1645 SITE: NTS - Area 18

* 370 07' 20.9852" N
TOTAL YIELD: 0.5 kt 116* 19' 50.9362" W

SITE ELEVATION: 5153 ft MSL
CRATER DATA:

Diameter: 122 ft DEPTH OF BURST: 23 inches
Depth: 30.6 ft

TYPE OF BURST AND PLACEMENT:
CLOUD TOP HEIGHT: 17,000 ft MSL Shallow underground, in

Nevada soil

CLOUD BOTTOM HEIGHT: 12,500 ft MSL

VETTING:

A persistent cloud was produced containing appreciable quantities of
radioactivity associated with particulates

REMARK[S:

The close-in and distant contours of residual radiation are shown in
Figures 326 & 327. Both contours are considered reliable. The close-in
pattern of Figure 326 was supplemented by data from NRDL Project 2.9,
NDL Project 2.20, and the REECo Rad-Safe unit. Decay corrections were

t made using the composite decay curve.

Figure 327 was supplemented in the distant portion by REECo Rad-Safe
Group data taken on D-day and by the Public Health Service on D+l day.
Decay corrections in the distant regions were made using a decay exponent:•of 1. 2.

Dashed portions of contours indicate uncertainty.
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TABLE 108 NEVADA WIND DATA FOR OPERATION SUNBLAM - JOHNIE BOY

Altitude H-hour H+1 hour

(MSL) Direction Speed DItre.,tioti Speed

feet degrees mph degrees mph

Surface 195 8.1 210 17.3
6,000 170 8.1 210 11.5
7,000 160 8.1 170 10.4
8,000 160 12.7 150 12. i
9,000 160 18.4 170 12.7

10,000 170 17.3 190 11.5
11,000 180 13.8 200 11.5
12,000 180 17.3 200 17.3
13,000 190 20.0 200 25.1
14,000 200 24.2 200 25.3

15,000 200 25.3 210 2U.916,000 200 25.3 210 29.9
17,000 200 31.1

18,000 200 31.1
19,000 210 29.9
20,000 200 26.5

Notes:

1. Observations made at forward control point, Area 18.

2. Air temperature at the surface was 24.3*C ank3 the relative
humidity was 12%,
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OERATION STORIMX - Merrimac

PST GMT SPONSOR: LRL
DATE: 13 Jul 92 13 Jul 1962ITE:"!r x'. 08000 1600 SITE: N'TS - U3ba,
TN:37003' 18.2331" N

116O2' 00.2205" W

SITE ELEVATION: 40140 ft MSL

SDEPrI OF BURST: 1356 ft

TYPE OF BURST AND PLACEMENT:
Underground, in slightly
consolidated alluvium.

VENTING:

This event released small visible quantities of radioactive steam
and/or gases.

R•M AWKS.

Radiation was detected on-site from radioactivity released by this

detonation. No radiation levels above background were detected off the
NTS in populated areas from radioactivity released by this detonation.

Some 'adiation was detected in the area surrounding ZZ, from gaseous

radioactivity released during post-shot drilling. No radioactivity was
detected off the NTS from post-shot ouerations,
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OPERATION SUNBEAM- Small Boy

PST SPONSOR; DOD
-DATE: 14 Jul 1962 14 Jul 1962

TIME: 1030 1830 SITE: HTS - Area 5S36" 481 08.994211 N
115" 55' 89.2031" W

SITE ELEVATION: 3078 ft MSL

HEIGHT OF BURST:

TYPE OF BURST AND PLACEMENT:

CLOUD TOP HEIGHT: 19,000 ft MSL Tower, over Nevada soil

REMARKS:

The close-in and distant contours of residual radiation are shown
in Figures 329 thru 332 The estimated Small Boy GZ contours of

4' Figure 329 are based on data taken from D-day to D+3 days by NDL, NRDL,
and REECo. The composite decay curve of NDL Project 2.8 was used to
correct the data to H+1 hour. The close-in contours of Figure 330 are
revisions of those ?ith data from NRDL rroject
2.11 included and supplemented by data from the REECo Red Safe Group
and NDL Project 2.9.

The two off-si.te contour patterns are shown in Figure 331 (out to 29
miles) and Figure 332 (out to 300 miles). The middle portion of Figure
331 (around 15 miles downwind) was constructed using data from NDL, UCLA,
NRDL, and the PHS. The portion farthest downwind was constructed from
data obtained by NDL and UCLA. The contours were corrected to H+l hour
usin3 a decay constant of 1.27. Figure332 is based almost entirely
on ground monitor surveys conducted by NDL, UCLA, aud the PHS, supple-
mented by aerial surveys by CETO Project 62.80. The data were extra-
polated back to H+1 hour by t" 1 . 2 . The fallout started arriving at
25L" to 400 miles downwind sometime in the latter part of D+l day reaching
a peak at D+2 days. Figure 3'3 shows the probable path of the Small Boy
cloud as determined by exposure rate measurements as far as western
Nebraska.

In all the figures the dashed portions indicate uncertainty.
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TABLE 109 NEVADA WIND DATA FOR OPERATION SUNBEAM - SMALL BOY

Altitude 1+5 Minutes H+1/4 Hour H+70 Minutes

(MSL) Direction Speed Direction Speed Direction Speed

feet degrees mph degrees mph degrees mph

q,078 135 2.3 120 12.3 180 6.9
4,000 300 1.2 145 4.6 185 6.9
5,000 310 1.2 170 5.8 188 8.1
6,000 330 2.3 180 6.9 212 9.2
7,000 280 2.3 170 6.9 224 11.5
8,000 250 6.9 180 3.5 237 11.5
9,000 240 13.8 230 5.8 245 12.7

10,000 240 18.4 240 12.7 240 15.0
12,000 240 9.2 235 10.4 225 9.2
14,000 240 9.2 230 9.2 280 8.1
15,000 - - - - 265 4.6

16,000 240 9.2 230 8.1
18,000 280 16.1 260 15.0
20,000 280 28.8 280 26.5

4.I Notes:

1. Observations made at Frenchman's Flat.

2. Air temperature at the surface was 31.7*C; the relative humidity
was 16%.
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OPERATION SUNBEAM - Little Feller I

SPONSOR- DOD
PST amI_

DATE: 17 Jul 1962 17 Jul l962 SITE: WITS - Area 18
TIM" : 0900 1.700 370 06' 30.77841" N

1160 19' 02.1775" W

SITE ELEVATION: 5194 ft MSL

HEIGHT OF BURST:

TYPE OF BURST AND PLACEMENT:
Near surface, over Nevada

CLOUD TOP HEIGHT: 11,000 ft MSL soil. Warhead fired from Davy
Crockett weapon system.

• " ~REMMSI~:

The close-in and distant contours of residual radiation are shown in
Figures 335thru 338. The very close-in contours are shown in
Figure 335 Figur(- 337 shows contours of residual gamma radiation at H+4
hours to 12,000 feet downwiid. The earliest readings were not taken I
until approximately H+4 hours because troop exercises were executed in the
area of interest at earlier times. The application of an average decay
exponent to the overall pattern or representative portions of the pattern

did not appear to be justified; therefore the H+lk-hour patterns are pre-
• sented as the basic patterns and are considered reliable. The H+4-hour

patterns were constructed from data obtained by NDL, REECo Rad Safe Group
remote units, and PiH off-site surveys. Figures 336 and 38 are the result
of arbitrarily applying a decay exponent of 1.2 to produce H+l-hour
patterns. These patterns are given only to represent the order of
magnitude of the H+l-hour dose rates and are considered to be much less
reliable than the ones representing H+4 hours.
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rADLE 110 NEVADA WIND DATA FOR OPERATION SUNBEAM - LITTLE FELLER I

Altitude ..- Hooir

(MSL) Direction Speed

feet degrees mph

Surface 200 17.3
6,000 200 15.0
7,000 190 13.8
8,000 170 13.8
9,000 170 12.7

10,000 150 1.2.7
11,000 140 12.7
12,000 150 15.0
13,000 180 17.3
14,000 180 23.0
15,000 180 26.5
16,000 190 28.8

Notes:

1. Observations made at forward control point, Area 18.

2. Air temperature at the surface was 29.7?C and the relative
humidity was 17 percent.IG
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OPERATION STORAX - Wichita

PST GMT SPONSOR: LRL
DAT.E: 27 Jul 1962 27 Jul 1962
TINE: 1300 2100 SITE: NTS - U9y

370 07' 46.9592" N
116* 03' 23.3114" W

SITE ELEVATION: 4238 ft MSL

DEPTH OF BURST: 493 ft

TYPE OF BURST AND PLACEMENT:
Underground, in slightly
consolidated alluvium.

VENTING,:

Low-velocity venting uas observed at H+0.5 second with an initial

height of 200-500 feet. AT H+26 seconds, gas vented from a fissure in the
earth approximately 50 feet rnorth of the emplacement hole and continued
for 5 minutes. The estimated dose rate at 500 feet from GZ, normalized
to H+1 hour was > 10 R/hr, and the estimated total release normalized to
H+l minute was 2x10G curies. The only isotope identified in the release
products was 1131

REMARKS:

Radiation was detected on-site from radioactivity released by this
detonation. No radiation levels above background were detected off
the NTS in populated areas from radioactivity released by this detonation.
No radiation was detected at the worksite or any other location from
releases of gaseous radioactivity during post shot drilling
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SOPERATION STChX - York

PSTr OHT spotO LEL
DA4TE: 24 Aug =9,D2 2L, Aug 19a2
"I-ME: 0700 1500 SITE: NTS-U9z

-- 370 C7' 070.85" N
1160 02' 22.145" W

SITE ELEVATION: 14208 ft MSL

DEPTH OF BURST: 747 ft

TYpE OF BURST AMD PLACENNT:
4;�U�nderground, in alluvium

VENTING:
None, except during
post-shot drilling

REMARKS:

" No radiation levels were detected above background on or Off the

NTS Crom radioactivity released by this detonation. Some radiation was
detected in tha area surrounding SZ from gaseous radioactivity released
"during yost-shot drilling. No radioactivity was detected off the NTS
from post-shot operations
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OIERATION STORAX - Bobac

PST GOT SPONSOR: LNUL
DATE,: 214 Aug 1962 24 AWu 1962
TIMe: 0900 1700 SITE: NTS - U3bl

-- 370 02,' 46.112" N
i16° 01' 25.818" W

DEPTH OF BURST: 674 ft

TYPE OF BURST AID PILACEMNT:
Underground, in alluvium

VENTING:
None, except during
post-shot drilling

REVARKS:

No radiation levels were detected above background on or off the
NTS from radioactivity released by this detonation. Some radiation was
detected in the area surrounding SZfrom gaseous radioactivity released
during post-shot drilling. No radioactivity was detected off the NTS
from post-shot drilling. No radioactivity was detected off the INTS from
post-shot operations

I
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OPERATION STORAX - Hyrax

PST GMT SPONSOR: LASL
DATE: 14 Sep 1962 14 Sep 1962
TIME: 0900 1700 SITE: NTS - U3bh

370 02' 38.1654" N
1160 01' 16.0105" W

DEPTH OF BURST: 709 ft

TYPE OF BURST AND PLACEMENT:
Underground, in alluvium

VENTING:

Vented

REMARKS.:

Radiation levels were detected near SZ above normal background from
radioactivity released by this detonation. No other radiation livels
were detected on or off the NTS, from radioactivity released by this detona-
tion. Some radiation was detected in the area surrounding SZ from gaseous
radioactivity released auring post-shot drilling. No radioactivity was
detected off the NTS from post-shot cperation

'5I
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OPERATION STORAX - Peba

PST GMT SPONSOR: LASL
DATE: 20 Sep 1962 20 Sep i902
TIM: 0900 1700 SITE: MS - U3bb

- 370 03' 18.1538" N
1160 01' 45.4169" w

DEPTH OF BURST: 792 ft

TYPE OF BURST AND PLACEMENT:
Underground, in alluvium

SVENT'ING:
No venting

OPERATION STORAX - Allegheny

PST GMT SPONSOR: LRL
DATE: 29 Sep 1962 29 Sep 1962
TIME: 0900 1700 SITE: NTS - U9x

-- 37 07' 00.0368" N
1160 01' 57.9995" W

SITE ELEVEATION: 11258 ft MSL

DEPTH OF BURST: 692 ft

TYPE OF BURST AND PLACENENT:

Underground, in semiwelded tuff

VENTING:

This event released small -isible quantities of radioactive steam
and/or gases

REMARKS:

Radiation was detected on-site from radioactivity released by this
detonation. No radiation levels above background were detected off the
"INTS in populated areas from radioactivity released by this detonation.
No radiation was detected at the worksite or any other location from
releases of gaseous radioactivity during post-shot drilling
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FI
OPERATION STORAX - Mississippi

PST GMT SPONSOR: LRL
DATE: 5 Oct 1962 5 Oct 1962
TIME: ,.00 1700 SITE: NTS - U9ad

370 08' 21.8516" N
TOTAL YIELD: 110 kt 116" 03' 01.1677" W

SITE ELEVATION: 4234 ft MSL
CRATER DATA:

Subsidence crater DEPTH OF BURST: 1622 ft
Diameter: 900 ft
Depth: 160 ft TYPE OF BURST AND PLACEMENT:

Underground, in semiwelded
VENTING: tuff

None, except during
post-shot drilling

REMARKS:

No radiation levels were detected above background on or off the
NTS from radioactivity released by this detonation. Some radiation

F was detected in the area surrounding SZ, from gaseous radioactivity
released during post-shot drilling. No radioactivity was detected offS~the NTS from post-shot operations
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OPERATION STORAX - Roanoke

PST GMT SPONSOR: LRI,
DATE: 1 Ot 1962 12 Oct 1962
1TIME: 0700 1500 SITE: NfT - Ugq
--- - 370 07' 2J..8364[1 N

1W6 03' 02.8917" W

SITE ETEVATION: 4198 ft MSL

DEPTH OF BURST: 514 ft

TYPE OF BURST AND PIACEMETIT:
Und•rground, in alluviun

VENTING:

Gas-venting and minor gaseous release occurred at H+7 minutes at SZ
through the emplacement hole casing and air dielectric signal and diagnostic
cables, and lasted for 128 minutes. The estimated dose rate at 1000 feet
from SZ, normalized to H+l hour, was 22 mR/hr and the estimated total
release, normalized to 11+1 minute, was 5xl0O curies. The identification
of isotopes is not available. The maximum radiation letding outside
the crater area was 25 mR/hr at 1000 fect north of SZ at H+2 hours. The
greater part of the radiation was confined to the vicinity of SZ. The
venting was stopped by preparations for post-shot drilling

REMARKS:

No other radiation levels were detected on or off the NTS from
radioactivity released by this detonation. Some radiation wns detected
in the area surrounding SZ from gaseous radioactivity released duringpost-shot drilling. No radioactivity was detected off the NTS from

post-shot operiations
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OPERATION STORAX - Bandicoot

IrST GMT SPONSOR: LASL
DATE: 19 Oct 1962 19 Oct 1962
TIME: 1000 3.800 SITE: NTS - U3bj

- W 02' 22.3431" N
116' 01' 16.1267" W

SITt ELEVATION: 4009 ft MSL

(DEPTH OF BURST: 792 ft

DEPTH OF EMPLACEMENT HOLE: 800 ft

TYPE OF BURST AND PLACEMENT:
CLOUD TOP HEIGIHT: 10,500 ft MSL Underground, in alluvium

* 4:

VENTING:

Immediately following the event a persistent cloud was produced con-
taining appreciable quantities of radioactiviLy associated with particu-
lates

The intensity of the H-hour release activity was > 7500 R/hr. This
value was reduced in 5 hours to a minimum of 150 R/hr. The -.loud diffused
to the north and south and deposited a maximum dose rate of 20 mR/hr atI 1410 hours at Area 16 and was reduced to 9 mR/hr at 1445 hours. The Camp
Mercury maximum dose rate was 5.75 mR/hr at 1335 hours and was reduced

* to 1.5 mR/hr at 1450 hours.
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OPERATION -STORAX - Baixicoot
REKMARKS :

The radioactive cloud split into two portions. The lower portion
of the cloud traveled in a NNE direction to Area 9 where it remairid
stagnant, then went slowly across Flat Top Mesa and north to the Area 12
compound Tbe cloud dispersed in the valleys north of the
test site and no exposures to people were detected

The upper portion of the cloud traveled in a southern direction and
traversed a course over the CP Compound, Camp Mercury, Cactus Springs,
Indian Springs, Lathrop Wells and Highway 95 The
cloud was first detected over Highway 95 at H+2 hours
Upon crossing Highway 1)5, the cloud was 9 miles wide, was diffusing
rapidly, and was proceeding SW. The intensity at ground level was approx-
imately twice background. A maximum intensity of 50 mR/hr was detected
at 4 miles west of the Mercury junction on Highway 95 A
k0-mR/hr dose rate was recorded 7 miles west of the Mercury junction at
H+3.5 hours Maximum intensities by portable instruments
(3 feet aboveground) were recorded for Johnie, 12 mR/hr; Ash Meadows,
16 mR/hr; Death Valley Junction, 3 mR/hr and Camp Mercury, 5 mR/hr. No
radiation was detected off-site at Area 51, Indian Springs and Pahrump

The highest reading at ground level at Cactus Springs
(36 miles from SZ) was approximately 0.6 mR/hr

Figure 340 shows contours of residual gamma activity in mR/hr for a
midtime of H+24 hours. The contours were constructed from Rad -Safe Group
survey performed by the REECo
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TABLE 111 NEVADA WIND DATA FOR OPERATION STORAX - BANDICOOT

Altitude H-hour (Note 1, .

(MSL) Direction Speed

feet degrees mph

4,010 calm calm
5,000 191 2.3
6,000 305 4.6
7,000 353 12.7
8,000 10 17.3
9,000 9 20.7

10,000 14 26.5
11,000 23 29.9
12,000 27 23.0
13,000 27 38.0
14,000 22 39.1
15,000 24 39.1

Notes:

1. Observations made at Yucca weather station.

2. Surface data (from RAOB) at level of GZ over Area 3, H-hour:
Atmospheric pressure 878 millibars, temperature 13.0C,
dew point temperature 3.8*C, relative humidity 54Z.

5
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OPERATION STOPAX- Santee

PST
ILDALTE: 27 Oct 1962 27 Oct 1962 SPONSOR: LIU,

TIME: 0700 1500
SITE: NTS - UlOf

37* 08' 57.5068" N
116' 03' 12.6102" W

SITE ELEVATION: 4254 ft MSL

DEPTH OF BURST: 1048 ft

TYPE OF BURST AND PLACF.MENT:
VENTING: Underground, in alluvium

None, except during
post-shot drilling

REMAAKS.

No radiation levels were detected rhove background on or off the NTS
from radioactivity released by this detonation. Some radiation was
detected in the area surrounding SZ from gaseous radioactivity released
during post-shot drilling. No radioactivity was detected off the NTS
from post-shot operations
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OPERATION STORAX Anacoctia

PST GHT SP0_4SOR: LRL
DATE: 27 Nov 1962 27 Nov 1962
TIME: 100) 1800 SITE: NTS - 9i

37* 07' 22.1140" N
116° 01' 44.4795" W

SITE ELEVATION: 4268 ft MSL

DEPTH OF BURST: 747 ft

TYPE OF BURST AND PLACEMvEN.T:
Underground, i.n semiwelded tuff

VENTING;

Venting occurred at H+8 seconds at the radiochemistry sampling area
and at H+35 seconds between the emplacement pipe. tuid the prompt sampling
pipe. The release endured for 23.7 minutes

The estimated dose rate at SZ normalized to 11*1 hour, was 8.1 R/hrand the estimated total release, normalized to H+1 minute, was 5x10 5

curies. The isotope identities are not available.

REMARKS:

The effluent gas gave a maximum reading of 95 mR/hr on the. ground one
mile downwind from SZ at .H1+.5 hour. The most significant radiation was
cot.fJNed to the crater and radiochemistry sampling ar.ea

, 1 1 
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OPERATION STORAX- Tendrac

PST GMT
DATE: 7 Dec 1962 7 Dec 1962 SPONSOR: LASL/UK

TIME: il00 1900
SITE: NTS - U3ba

370 06' 06.2914" N
116* 01' 45.5161" W

SITE ELEVATION: 4033 ft MSL

DEPTH OF BURST: 1001 ft

TYPE OF BURST PLACEMENT:

VENTING: tluderground, in alluvium
None
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OPERATION STORAX - Madi son

PST GMT SPONSOR: LRL
DATE: 12 Dec 1962 12 D)ec 1952
'TIM: 0925 1725 SITE: NTS - U12 G.O1

"- 370 10' 07.23" N
1160 12, 21.87" W

SITE ELEVATION: 7477 ft ML

L1-PPTHI OF BURST: 1317 ft

VENTING; SLANT DEPTH: 116o ft
Vented

TYPE OF BURST AIM PLACEMENT:
Tunnel., in semiwelded tuff

REMARKS:

Radiation levels were detected near SZ above normal background from
radioactivity released by this detonation. No other radiation levels
were detected on or-off the WS from radioactivity released by this
detonation. Some radiation was detected in the area surrounding SZ
from gaseous radioactivity released dur'ing post-shot drilling or tunnel
re-entry operations. No radio~tctivity was detected off the NTS from post-
shot operat ions
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OPERATION STORAX - Numbat

PST GMT SPONSOR: LASL
DATE: 2 Dec 1962 --------

TI-,1: 1045 1845 SITE: WS - U3bu
-- - 37D 02' 49.9726" N

116D 00' 56.1881" W

SITE ELEVATION: 4030 ft MSL

DEPTH OF BURST: 761 ft

TYPE OF BURST AND PLACEMNNNT:
Underground, in alluvium

VENTING:
Vented

REMARKS:

Radiation levels were detected near SZ above normal background from
radioactivity released by this detonation. No other radiation levels were
detected on or off the NTS. Some radiation was detected in the area
surrounding SZ from gaseous radioactivity released during post-shot
drilling. No radioactivity was detected off the NTS from post-shot
operations
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* APPENDIX A

Announced United States Nuclear Detonations

Yields are listed as: Low (loss than 20 kt)
Intermediate (20 to 999 kt inclusive)
Low Megaton (one to several megatons).

Prior to October 1958, testing was conducted on an intermittent
basis and each series of tests was designated by a series name, such
as OPERATION CROSSROADS. The United States conducted no tests from
October 30, 1958 to September 1961. After resumption of testing, tests
were conducted year around and were listed by fiscal year. For example,
all NTS tests during FY-1962, which ended June 30, 1962, were in the
OPERATION NOUGAT series except for four surface tests (Little Feller I
and II, Small Boy and Johnny Boy) designated DOMINIC 11, which were a

continuation of the DOMINIC I series conducted in the Pacific.
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APPENDIX B

Safety Experiments,
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